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The Gatling Battery Gun and Cartridges. 


bridge, or other exposed point, or for short-range work on the | Gatling may be addressed for further information, care Colt’s 


We give in this issue a perspective view of the celebrated field of battle against masses of infantry or charges of caval-| Armory, Hartford, Conn. 


Gatling gun with sectional engravings of the two sorts of | 1: The single missile is intended for long ranges, and pos- 


cartridges which have been used in it at the Government tri- sesses effectiveness ata distance of two miles. These cart- The Steam Ram “ Dunderberg.”® 


als at Washington, Bridesburg 
Arsenal and at Fortress Mon- 
roe. The general appearance 
of the gun can be understood 
by an examination of the en- 
graving: for a description we 
use the words of the inventor. 

This gun differs essentially in 
mechanical construction and op- 
eration from all other fire-arms. 
It may be justly termed a ma- 
chine gun, as it is automatic 
in its operation, loading and 
firing by mechanical agency 
without cessation, simply by 
turning acrank. The gun bears 
the same relation to other fire- 
arms that the printing press 
does to the pen, or that the 
railway carriage and the loco- 
motive do to the stage coach 
and the team of horses. 

The main characteristic of the 
gun consists in its having a 
series of six barrels arranged 
around acommon center, with 
a carrier and lock cylinder rig- 
idly secured to the main shaft 
and rotating simultaneously. 
The cartridges are fed into the 
cavities of the carrier from boxes 
and are driven thence endwise 
into the rear ends of the barrels, 
then exploded and the empty 
shells withdrawn, all at one continuous operation without 
cessation. As the gun is made to revolve, all the locks and 
barrels are operated, loaded and fired by means of a spiral 
cam and a cocking ring. The barrels, inner breech and locks 
all revolve at the same time, while the gun is being loaded 
and fired, both operations being carried on simultaneously. 
Three cartridges at the same instant are being loaded, being 
at different stages of the process, while the spent cartridge 
shells are being removed. 

Test trials of the gun were first made, by order of the Gov- 
ernment, at the Washington Arsenal : afterwards, at the Brides- 
burg arsenal near Philadelphia ; then again atWashington, and 
lastly a series of experiments at Fortress Monroe: at the last 
place being tested against the twenty-four-pounder flank how- 
itzer. In the first trial, in January, 1866, at the Washington Ar- 
senal, one of the small guns was used, carrying a ball of .58 cali- 
ber, weighing 577 grains. The gun in this trial was tested for ac- 
curacy at a target of ten feet square, at ranges of 100, 300 and 500 
yards, and none of the balls missed the target. At 100 yards, 
the average of the balls to the center was 3°6 inches; at 300 
yards, 11°3, and at 500 yards, 28:4 inches. For rapidity, 
twenty shots were fired in eight seconds. The penetration 
was eleven inches. 

Col. D. H. Buell, who conducted the experiments at the 
Bridesburg Arsenal, reported that “the gun worked smoothly 
in allits parts, and the cartridges were fed and the empty 
cases thrown out with ease and certainty. The cartridges 
worked well,and no more difficulty is to be experienced with 
them than with any other metallic cartridges of a similar con- 
struction, if indeed,so much. Iam of the opinion that about 
sixty shots can be fired per minute. The gun can undoubt- 
edly be fired faster on occasions, but I think that the above 
average isa fair one for continuous firing. The most rapid 
firing I obtained was eleven shots in seven seconds. 

Subsequent to the foregoing trials, three of the larger guns, 
carrying balls of one inch caliber and weighing half a pound 
each, were tested hundredsof times in the presence of Gen’ls. 
Grant, Hancock, Dyer, Chief of Ordnance, Delafield, Chief of 
Engineers, Maynadier, Hagner, and Secretary Stanton and 
other military and civil officers, all of whom expressed their 
entire satisfaction with their performances. These trials, 
with those afterward made at Fortress Monroe, in competition 
with the twenty-four-pounder howitzer, established the fact 
that the Gatling gun was able to put six missiles in a target 
where the howitzer could place one. At the distance of 1,000 
yards it could putas many half-pound solid shot in the tar- 
get as the howitzer could of canister at a distance of only 200 
yards. 

Fig. 2 shows the cartridge of the Gatling gun full size, one 
inch caliber, and Fig. 3 shows the cartridge for the same sized 
gun containing fifteen buck shot and a terminal ball—six- 
teen missiles. This last cartridge is intended to be used in 
the flank defence of fortifications, the protection of a ford, 


Patriarch Noah, aided by superior 
wisdom, although a novice at the trade 
of ship building, constructed as his first 
attempt a masterpiece that in the mag- 
nitude of its proportions has never yet 
been excelled. Admirably adapted to 
the purpose for which it was designed, 
it would hardly be accepted now by our 
modern ship-wrights, as furnishing a 
model when speed is required. Yet, 
as we looked upon the Dunderbterg, ly- 
ing idly at her dock, with no other sim- 
ilitude could we so well compare her, 
as with the juvenile “ Noah’s Arks” of 
our toy shops. 

Of the exterior appearance or dimen- 
sions of this vessel it is needless to re- 
peat here the general description which 
has already appeared in our columns; 
but some of the minor details then 
omitted, a note of the changes made 
since launching, and a general survey 
of her internal arrangements, may in- 
terest the reader, as they interested us 
during a late visit. 

The “thunder mountain” now awaits 
the reception of her ordnance, at the 
shipyard of her builders, the Messrs. 
Webb, at the foot of Sixth street, East 
River. Entering through a porthole, 
we come at once upon the main deck 

= : ; = within the casement quarters. Descend- 
ARTRIDGES. ing into the depths we reach the boiler 
room, a gallery seventy-th:e> feet in 
length. Here, StrAgee on erther.zide, are the six main boilers, 
and the two, but little inferior in size, belonging to the donkey 
engines. The fire-grates, numbering sixty-four in all, are 
built in a double bank. Three large ventilators opening on 
the upper deck, serve the double purpose of supplying air, 
i \ and also of furnishing a passage way for discharging the 
i mu ashes.. The coal bunkers, stationed between the boilers and 
1 cre i sides of the vessel, have a total capacity of from twelve to 
; = : fifteen hundred tuns. Forward of the boiler room, is placed 
the condenser, containing twelve thousand feet of copper 
tubing. The cylinders are one hundred inches diameter, with 

‘ a forty-five inch stroke: the engines are of six thousand horse- 
iw ( power, designed by EK. W. Smith, A. P. D., and built by 
\ Messrs. John Roach & Son, at the Etna Iron Works. 

Returning to the main deck, we reénter the casemate or 
fighting deck, the scene of action in future encounters. The 
sides are pierced with twenty-two ports, and preparations are 
being made for immediately placing in position six fifteen- 
inch guns, each weighing with its carriage twenty-six tuns. 

The captain of such a vessel is a privileged character: 
his attributes are king-like, his word reigns supreme over 
six hundred subjects: hence his apartments, located on this 
deck, are fitted up with princely magnificence. With less 
of display, still handsomely furnished, well lighted and ven- 
tilated, is the officers’ ward-room, aft, directly below the 
bomb proof of the main deck. 

The ship’s company numbering so many, it may well be 
supposed that the preparation of food is no small under 
taking, and the facilities must be on a corresponding scale, 
With the immense range which we noticed on this deck, 
designed by the late Rear Admiral Gregory, it is expected 
that this demand may be met and easily supplied. Outside 
the casemate, the extension of the main deck to the bow and 
stern is heavily plated so asto form a perfect bomb-proof. The 
rudder and propeller are protected by the extension of the 
sides and deck of the vessel, which completely encloses them, 
with the exception of several grated openings which serve 
as safety valves in allowing the shock from heavy seas, to es- 
cape. The skylights on this deck for the officers’ ward-room 
below, the interior of the smoke pipe, and all other necessary 
openings, are protected by bomb proof gratings of heavy bars, 
placed across some two inches apart. 

The immense telescopic smoke pipe is built in two se¢- 
tions, the upper one of which may be lowered previous to an 
engagement, but even then stands nearly fifteen feet above 
the spar deck. The small boats belonging to the ram are six, 
launches, barges and gigs. The former are small ships in 
themselves, capable of holding from eighty to one hundred 
men, together with a small howitzer each. The fighting 
ridges have copper shells, the fulminate being in the base.} wheel house on this deck stands seven feet high, and of a 
The cross sections in the engraving show the arrangement of | size sufficient to accommodate four or five men. Heavily 
the balls in the cartridge intended for short range, and the| plated, it hasa number of narrow horizontal slits through 
strengthening band with the fulminate at the base. R.J. which observations are to be taken during action. The whee] 
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in use ordinarily, is aft upon the same deck : in heavy weather 
an auxiliary wheel on the main deck is employed, and still 
again, if any emergency should arise, the tiller may be re- 
sorted to. 

We have thus hastily and with noattempt at minuteness, re- 
ferred to some of the features of this vessel, which through the 
kindness of Mr. Mackenzie were pointed out to us. Her trial 
trip may at some future time furnish material for a 
more exténded and accurate notice. : 

en ee oe 


{From our foreign Correspondent.] 


ENGLISH LOCOMOTIVES. 


Grascow, Nov. 30, 1866. 


MODE OF FASVENING TIRES. 

To continue the account of the locomotive. ‘There are sev- 
eral methods of fasteuing tires to the wheels, in common use, 
different from our usual one of rivetting directly through the 
tread. One very good plan is to allow the tire to project. 
slightly over the rim of the wheel, having on one side an in- 
ternal flange, slightly dove-tailed, and on the other an inter- 
nal groove bored so as to come just outside of the edge of the 
rim of the wheel. On this side of the wheel a groove is 
turned in the side of the rim or at right angles to the other, 
and into these two grooves, L-shaped “clips” about 8 inches 
wide are placed at moderate intervals, and the metal of the! 
tire forming the outside of the groove is riveted down upon: 
them ; the part that enters the tire being somewhat dove- | 
tailed. The internal flange mentioned on the other side of | 
the tire fits against the rim on that side, and thus the tire is 
firmly held without injuring it by drilling holes through 
it. The same plan is followed for fastening the tires of the, 
carriage wheels. 

HOW STEKL TIRES ARE MADE. 

Steel ig taking the place of iron for tires more rapidly per- 
haps than for any other purpose. The manufacture of stecl 
tires is not, as formerly, carried on by a few firms only, but is! 
largely gone into by nearly all steel-makers, as well as by 
many of the locomotive works. Various methods of producing | 
them have been tried at different times. It was thought by | 
some that with the low Bessemer steel they could be made | 
with a weld as in the case of iron. Buta little experience 
proved that this method could not be relied upon, as several 
breakages occurred in tires apparently perfectly welded. The 
method now gencrally adopted is to hammer an ingot of a 
cylindrical or conical shape down toachecse shape. It is 
then placed under s hammer with a conical tool, and a hole 
punched through the center of it. The hammering is con-, 
tinued until the somewhat porous metal of the original ingot 
becomes compact and uniform. The ring thus formed is ham-; 
mered on its edge on the back of an anvil or on a mandrel to 
give it a bevel to facilitate the formation of the flange, after 
which it is ready for the rolls. : 


LOUBLIE LOCOMOTIVE, 


Notwithstanding the introduction of steel for tires and 
rails, the weights to be borne upon them are becoming so large | 
that new methods of distributing the loads are being sought. ! 


; venient, though not so simple as the hydraulic. 


‘ing, like the rest of the equipment of the shops, is kept up in 


Thus the tank engines of the North London and Metropolitan 
railway weigh 42 tons, nor are these extreme cases. To ob-; 
tain an engine of even greater powcr and weight than these, 
with as great or greater ease of motion around curves, some } 
have been built with four cylinders, being in fact similar to! 
two engines united at the fire boxes, and it is highly proba-; 
bie that this form of engine will ere long be quite generally 
adopted in cases where great power is requircd. To give 
freedom of working around curves, the cylinders are placed 
on two bogies, the steam pipes being coiled so as to admit of 
the necessary motion between the boiler and the truck. 
RAILWAY MACHINE SHOPS. 

‘The shops belongiug te the different railways surpass our j 
own in size and outfit as far as the traffic of the lines exceeds 
that usual in America. Most of the principal lines build the 
greater nunber of their own locomotives. The London and 
North Western—the longest railway in Great Britain—has 
about 1,400 engines, or say one per mile of line. Their shops 
at Crewe are the largest locomotive works in the kingdom, 
and turn out annually aboat 120 locomotives, or more than 
twoa week. The works of the Midland Railway at Derby, 
are also extcnsive, and supplied with an excellent stock of 
most useful and substantial tools. A machine tool is made to 
do at least twice the work here that it docs with us. ‘Thus! 
all planing machines carry two tools and often more. Lathes 
have two or more rests, and a style of lathe for turning locomo- 
tive crank-shafis has seven tool-posts. There are doubtless: 
many who will object to all this, but I confess I have great i 


faith in the practical cxpericnee of these people, who are very ; 
careful to gct the utmost out of labor. 'The slotting and drill: ' 
ing of locomotive frames is done to a number at once lying 
upon each other. This not only saves time but insures the 
shapes and holes being cxactly alike. For this purpose they 
are Jaid on a bed over which are fixed three slotting machines 
and perhaps as many radial drills, and the top plate being laid 
out by templaic, the whole number are finished in the shortest 
possible time, ‘This radial drill which is so largely used here 
is such an admirable tool that I wonder very much that it has 
not been adopted more generally with us. It consists of a 
stout arm swinging around an upright post or standard and | 
carrying a drill spindle which can be run out or in to any re-! 
quirsd position, and is thus quickly brought to its work, 
which in heavy work is an important consideration. Besides 
this, being a substantial tool, it can be used for boring and | 
work of an entirely different class from that done by the porta- 
able drills which to some extent, though inadequately, take 


| The brake blocks are always of wood, and of course require 


‘ the carriages, as with us, scems to them to be attended with 
/ numerous serious objections, such as that passengers would ! 


the place of it in our shops, 


TTYDRAULIC CRANES. 


Another important feature in shops here is the excellent 
cranes with which they are provided. These are generally 
over-head travelling cranes, worked either by hand, or more 
frequently by power. The merits of these are too well under- | 
stood to need comment, it being no doubt only their expense 
that prevents their more general adoption with us. Buta 
still better form that is now coming much into use is the hy- 
draulic. This for simplicity, convenience and quickness, is far 
superior to any other kind. It dispenses at once with all gear- 
ing, ropes or chains; and when the hydraulic pump is once 
erected it is available for as many cranes as you may please to 
connect to it in any part ofan establishment. There are many 
different forms of these, according tothe work for which they 
are required. Some consist simply of a vertical ram forming the 
hydraulic piston and carrying a horizontal jib on which rests 
the little carriage and hook for taking hold of the weight to 
be lifted. This carriage moves easily when pulled, without 
any rack or gearing of any kind, and stands still when left 
to itself. As the end of the ram rests on water, the friction in 
swinging around is very little, and the operation of hoisting 
or lowering is merely the turning of a cock, which a boy is 
amply sufficient to manage. In others again, the piston car- 
ries a sheave at one end, through which a chain is rove, one 
end of which is made fast to the frame and the other passes | 
over another sheave and terminates in a hook ; though the 
modes on which the power may be applied are unlimited. 
The saving of labor and of time in the use of theso cranes 
must soon pay for the cost of the engine and pump, which is the 
only extra expense that they involve. There are other forms of 
cranes in which all the motions are obtained by frictional 
gearing from a quick-running cord, which are also very con- 
The objec- 
tion that would arise in the minds of many to the use of them 
in our climate on account of trouble in winter from freezing, 
could easily be removed by using oil instead of water, the 
same liquid being pumped over again when discharged from 
the cranes. H 


ARRANGEMENT OF POWER AND SHAFTING. i 


It is a very common practice to run the shafting directly by 
vertical double engines placed against the wall at one end of 
the line, sometimes without fly-wheels. With a good governor 
such as Porter’s or Pickering’s, this gives a perfectly steady 
motion. Of course this saves loss of power from numbers of 
heavy belts, besides making each line of shafting independent 
of the others, so that an accident to one does not involve the 
stoppage of the whole. The speed of any line can thus be 
varied, if desired, without interference with the others. Shaft- 


good shape, thereby not only preventing great loss of power, | 
but doing away with the nuisance, not to say disgrace, of noisy, 


jarring shafting. 


The best shops, such as those of Neilson & Co. at Glasgow, or lal 


Messrs. Beyer, Peacock & Co., at Manchester, are laid out en- 
tirely on the ground floor, which saves a great deal of labor 
in passing the work from one department to another. 


WATERING ON THE RUN. 


A novel arrangement that hag been appiied to the London 
and North Western Railway, is an apparatus by means of ; 
which they pick up their water while running. For this pur- 
pose a east iron trough about 18 inches broad by say 8 inches; 
deep and a quarter of a mile long, is Jail between the rails | 
and kept full of water. The tenders of the locomotives | 
are provided with a sheet iron scoop, the end of which can be | 
raised or lowered, and when this is dropped down into the wa- 
ter, the latter is forced up into the tank by the motion of the 
engine. This apparatus works best at a speed of about 30 
miles per hour, and for express trains, which often run 80 
miles without a stop, it is very useful, though it is also laid 
down on the line devoted to coal traffic, as these trains have 
no occasion to stop. 


RAILWAY CARRIAGES. 


Railway carriages and wagons are carried on two, or if 
long, three single axles, with elliptic springs. As there are no | 
platforms on which a brakeman could stand, brakes are ap- ; 
plied énly to the engine and one or two vans in the train.! 


frequent renewals, but no doubt cause less wear of the tires 
than would iron ones. 

The problem of providing means of communication between 
the passengers and the guard seems to bo one of extraordin- 
ary difficulty, and to require the highest powers of the intel- 
lect foritssolution. Such a plan as passing a bell cord through 


i 


stop the train either out of mischief or for trifling reasons, | 
and the person who did so could not be identified! In place | 
of this, there are adopted on some liner, systems of signals: 
by rockets and percussion caps, which we would think it 
would require special instruction to enable one to use in case 
of emergency. [ have not seen these in use, but I should say 
that if I wanted to stop airain for fun, I should rather do it 
with a display of fireworks than by merely pulling a cord. 
The carriages are coupled together so as to bring the buffers 
close together, which prevents jerks in starting, and steadies 
them while in motion. For goods, the wagons are gencrally 
open and have a tarpaulin spread over the merchandise to 
protect it from the weather. This is at least well adapted to 
the system of loading and unloading by hydraulic cranes in! 
use at the principal stations, which do the work very quickly. 
The advantages of the method of entering and leaving the 
carriages by the sides, as enabling one to see at a glance where 
a seat is to be had, and to reach it without waiting for a num- 
ber of people loaded with luggage to get out of the way, are 
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so apparent that, as we are not likely to give up our present 
form of cars, it is greatly to be desired that side doors should 
be provided in them, even though it be at the sacrifice of one 


or two seats. SLADE, 
er 
On Focussing, 


One is constantly struck, in examining the photographs 
which are exposed for sale, how much bad focussing is done. 
When a good lens is perfectly focussed, and the resulting 
negative is ;rinted upon highly albumenized paper pressed 
firmly against it, there results a picture with a brilliant clear- 
ness of surface which no engraving, no artist’s sketch, can in 
the least rival. The effect is extremely beautiful. It by no 
means interferes with softness—it would be as reasonable to 
say that a landscape could have no softness with a clear atmo- 
sphere, and that the best time to view natural seenery was in 
foggy weather. 

Doubtless much imperfect focussing depends uyon tlie de- 
fective surface upon which the picture is often focussed. 1 
have yet to see a good piece of ground glass made in this 
country, and I have known photographers to remove the 
ground glass from the camera and laboriously work it over 
themselves, in the hope of getting it into such a condition as 
would enable them to see some of the fine detail upon it. Such 
care is exceedingly well bestowed ; but all have not the neces- 
sary familiarity with the mechanical operations of grinding 
and smoothing. Besides, it is annoying to have to devote so 


| much time and trouble to preparing a plate which may at any 


time be broken. 

In a previous article devoted to this subject, I proposed 
several new methods of producing a surface upon glass, with 
a grain so exceedingly fine as to make it capable of receiving 
very exact detail. One of these methods consisted in apply- 
ing a layer of starch upon the plate, which in drying leaves a 
thin, opalescent pellicle. 

With time, the films showed a strong tendency to flake off 
and leave the plate in spots. These spots continually widened, 
until, in one plate which I had constantly in use, the whole 
of one end of the film split off from the glass. 

To avoid these difficultics.only one way suggested itself—to 


ij prepare a varnish which should itself have the necessary 


opalescence. 

I take a good negative varnish made with alcohol, and 
saturate it thoroughly with tartaric acid. It does not dis- 
solve a great deal, and to get a sufficient quantity into solu- 
tion, the acid must be finely pulverised, added in considerable 
excess, and the vial well shaken at intervals for several days. 
It*may then be allowed to settle for a day or two, when the 


‘ clear liquid is to be poured off. 


It is to be applied precisely in the same way as in) varnish- 
ing a negative: that is, the plate to be gently warmed before 
and after the application of the varnish. 

T cannot of course affirm that all negative varnishes will 
answer equally well for this purpose, even if made with 
cohol, though there seems no reason to the contrary. That 
which I used was an old varnish made after Hardwich’s re- 
ceipt of lac, sandarac, and alcohol. 

The grain of the film obtained in this way is so fine that the 
smallest print may be read through it with ease, even when 
the other side of the glass is placed next to it ; at the same 
time it is not too transparent. It thus reconciles the two 
points to combine which is the grand difficulty in making a 
focussing film ; for there is no difficulty in obtaining a film of 
fine grain in many ways. But this quality is accompanied 
with a transparency which renders the image on the ground 
glass too dark and indistinct. When it is attempted to focus 
on such a film, only the strong contrasts of the picture can be 
seen—-a dead branch standing out against a sky, or something 
similar ; but the film which I here describe renders every part 
of the picture plain and distinct, and the purest details can be 
watched as the camera draws out and in to find the focus. 

I think it may perhaps give a better idea of the quality of 
such a film as this, if I describe what il is capable of accom- 
plishing in the way of clearness. 

I placed a book before the camera, of clear, but not unusu- 
ally large type, and at such a distance that the image on the 
focussing plate was diminished to ene hundredih of superficial 
size as compared with the original. On this image, with the 
aid of a single lens of moderate power, the loops of the letter 
“0,” wherever it occurred could be made out. Now this could 
not be done on ground glass, at least not on any that I have 
seen, even with a much more powerful lens: fer if the grain 
of the film be not sufficiently fine to receive and show the fine 
detail, no magnifying can bring it out. A comparison which 
I made between this film and a glass plate which I had 
roughened with hydrofluoric acid gas, was three to one in 


favor of the former in point of visible detail. M. Carey Lea. 
oe ER 


ints on Spectacles. 

Dr. W. Ackland, a surgcon of some note in London, makes 
the following suggestions :-— 

“The natural decay of vision occurs usually from thirty to 
fifty years of age, varying according to habits and employ. 
ment of the individual. Sometime during this interval the 
refractive powers of the crystalline humors of the eye slightly 
alter their condition, while the crystalline lens and cornea 
change their form, so that a difficulty of distinct vision is felt. 
The eye loses a portion of its power of secing at varying dis- 
tances, or its power of adjustment, and near objects are no 
longer as easily seen as in youth. Reading small print by 
candle light is difficult, as the book requires to be held at a 
greater distance from the eye than formerly, and a more pow- 
erful light is needed, and even then the letters appear misty, 
and to run on into the others, or seem double. And still fur- 
ther, in order to sce more easily, the light is often placed be- 
tween the book and the eye, and fatigue is soen felt, even with 
moderate reading, 
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DEOD@RIZATION OF VULCANIZED RUBBER.---The offensive 
sulphurous smell of india-rubber goods, is a serious drawback. 


: : 

* When these symptoms show the eye to have altered its: 
primitive form, spectacles are absolutely needed. Nature is | cae 
calling for aid, and must have assistance ; and if such is longer : upon their otherwise great convenience. Mr. Stephen Bourne, 
withheld, the eye isneedlessly taxed, and the change, which | 12th, at the opening session of the London Epidemiological | an Englishman, has patented a process for removing this odor 
at first was slight, proceeds more rapidly, until a permanent Society, of which he is President, advocated the introduction | by treating the fabricsin a heated chamber with charcoal, and 


i 
injury is produced. | in preference, animal charcoal, as more rapid in its effect. 


H 


i 
i 


of sanitary science asa regular part of a liberal education. | 

There is a common notion that the use of spectacles should | We would go further, and urge its adoption as an element of The operation may be conducted simultaneously with the 
be put off as long as possible, but such isa greatmistake, lead- | common-school education, in its simpler laws and principles, ; vulcanizing, the apparatus required being very simple. 
ing often to impaired vision for life,and is even more injurious | and in its philosophy as an essential of professional education, . ‘ 
than too early employment. | equally with chemistry, for example. Dr. Jenner’s arguments | MINNESOTA is accumulating a magnificent school fund 

“Timely assistance relieves the eye, and diminishes the ten-| are abundantly forcible for our conclusion. The difficulty in | which promises, if well administered, to make that State a good 
dency to flattening, whereas, should the use of spectacles be | the present state of general education, of spreading practical | one to be born in. The sales of school lands ha e already 
longer postponed,the eye changes rapidly ; and when the opti-| sanitary knowledge, and of inducing men to act so as not to realized $1,326,893. The drawback upon this good luck is 
cian is at last consulted, it is found that a deeper focus specta-; destroy themselves and their neighbors, is all but insupera- j that, as with large fortunes generally, the people will recline 
cle must be used than usual for the first pair, and even these ble, Constant and indefatigable iteration, on the part of the | upon it, and will feel unwilling to tax themselves, or to Jook 
suit but a short time, and have to be again exchanged for few; line upon line, precept upon precept, example on ex- vigilantly after that which costs them nothing. 
those of still deeper power; and these changes become a mat- ample, warning on warning ; offer the only hope of gradually 


ter of necessity which, unless judiciously checked, continues .awakening and instructing the present generation with re-:. pas Renate Committee on: Woreign Relations his now betore 
during life | it the memorial of the New York Chamber of Commerce ask- 


gard to the common laws of health and disease. The next!. : 
“Tt must not be forgotten that, when first using spectacles, i ing that our idle navy be allowed to survey the bed of the 


generation might be and should be better indoctrinated. ! 2 3 
they are not required during daylight, but only for reading, | Meanwhile, every press and every public instructor, of what- patente sis te yaaa pintee to Beware pod Pounom 


etc., by artificial light ; and it may be from six months to two | ever kind, should give prominence to the daily lessons of ex- ; a OPe, putts : hee 7 - woleotaph- bier foreign “re- 
years from the time of first adopting them ere they will be re- | perience and science on this all-important subject. j BUTS.” COMO’ CONTON ID, ees OF ON ODE aC War: 
quired for day use. ; Sa EaaEnEEEEI 
SHORT RULES FOR TILE PRESERVATION OF SIGHT. A Cuntous Errect.—Gernez has lately found that many | 
“Tt is of the highest importance that near and distant ob- | substances which after being fused still retain their liquid | ok 
jects should be equally examined, so that the eye may pre- | form until their temperature has been considerably lowered, Henry Keep, lately elected President ot the New York 
serve its fullest power of adjustment: this should be done by are nevertheless instantly solidified while their temperature ‘Central Railroad Company, came to Rochester thirty years 
the unaided eye alone, where it is possible, but the short sight- | at the same time rises again to the melting point, either by | ago,a penniless boy of seventeen, and was glad to get employ- 


5 i . 7 
ed should always use spectacles, as the power to see at differ-| contact with a particle of the same substance, or of another, ment with a cooper at seven dollars a month. He began his 


FIVE minutes from New York to Ireland, is now announced 
as the average time occupied by messages through the cable. 


i . . . . . . . 
ent distances becomes paralysed, and different spectacles for | which has touched it, or by friction of two solid bodies within | financial career soon after, by buying up city shinplasters at a 


near and distant objects will be required. the fused mass. Phosphorus and sulphur are examples, either | discount, during tle panic of 1887, and lending them for short 
“Spectacles should only be worn to compensate for any de-| of which will instantly commence to crystallize at the point teryms without interest but returnable in good money. He is 
ficiency or excess of refractive power of the eye, and this defi.| of contact with a-particle of their own kind, or with glass pow one of the most powerful railroad men in the country, 


ciency or excess should be most carefully ascertained by the | which has been touched with the same, or with two bits of 


use of the optometer, in order to guide us as to the requisite 
focus. “| 
“Use the softest washleather to wipe your spectacles, and if | 
the lenses become scratched, have them exchanged at once. 
“Sinolo eye-glasses are injurious, as all the work has to be 
done with one eye, and thena prolonged use is always fol- 


glass shaken together, within the melted substance; the 
crystallization spreading rapidly throughout the mass. 


Mount Hoop, Oregon, is reported 17,600 feet in hight, the 
loftiest peak in the United States, and a volcano. Prof. Al- 


i 
‘ 


and sits in the seat of Dean Richmond. 


! Tu chief mechanic in the Imperial ‘Turkish mint is an 
merican, who has been employed there thirty years. The 
office during the past year seems to have been one more of 
honor than of pecuniary gain,-as owing to the depressed 


A 


i 


| phonso Wood, of this city, who measured the altitudes by ob-' eondition of the country’s finances, he has not received any 


‘serving the boiling point of water, found the summit of the’ 
Cascade Range and foot of Mount Hood proper, at an elevation oe 
‘gf 4,400 feet ; limit of forest trees, 9,000 feet; highest limit of, A LUMBERING firm in Skowhegan, Me, is said to own 409,- 
‘vegetation, 11,000 feet. On the flanks of the mountain are 000 acres of land, equal to six or eight large townships, on the 
Does the validity of a patent depend upon the success or | glaciers, and on the north side a precipice of a vertical mile ‘Kennebec River. heir force is 800 men and 380 animals, 
utility of the apparatus patented? It would seem at first ' of bare columnar rock. The crater is of great extent, with an , and their winter product twenty-five million feet of logs. 
sight, that this question could hardly come up in a practical | original depression’ estimated not less than 1,000 feet deep, | 7 Does : ore . 
shape ; the utility of an article being the only ground upon and an open abyss vomiting sulphurous smoke, on the west | ‘THE work of a thousand men for four Sears as he in- 
which a prosecution for infringement would ever be brought The area of the mountain summit is crescent-shaped, | scription placed prominently on the new bridge over the 


' side. x 
or contested. Buta case ig now before the Supreme Court on : half a mile long, and from three to fifty feet wide, Susquehanna at Havre de Grace. 


appeal from the Circuit Court for the district of Connecticut, | oe anes See eae, 
which hinges on precisely this question. Two patents co-! BrsrpEs “the thousand naturalshocks that flesh is heir Bed. i ar Hiei oi fy ae - rue ee mas oa on 9 
operating to the same purpose having been revived and re- | to,” smokers are liable to peculiar attacks upon the senses of | a sa : “ C1 b pass Ld age f Seas ra a et 
issued together by Act of Congress, it isclaimed that the sight and hearing and the faculties of willand memery. Par- ee aa ee aoa oe aes ai ne oe 
whole reissue is invalid, from the original invalidity of the , alysis of the optic nerve, and torpor, coldness, and hissing : it eae Sines “ite ae self es the ae te 
prior of the two patents ; and this alleged invalidity isfounded | noises in the ear, promonitory of paralysis of the auditory y> 1 ae . & wie io a United Stat I 
on the admitted worthlessness of the first machinery, until | nerve, are the forms in which nicotine attacks these two or- j ane Urns 2 Tecen an mn. af ma a a ss ‘. role 
three links: the first patent depends for validity upon the’ memory, and also a general characteristic of irresolution or | ist If the United States Bieta ceowded ae baie ae is fis 
ability of the device to accomplish its purpose ; the second | indecision in habitual smokers. Exceptions are abundant, but : lati ld b 1 tl a milli ge I a ts 
patent depends for its availability upon the validity of the | this pathological characteristic of the drug is undisputed. fata ae ae ieee aan snip ecasage bio ee es i 2 F 
first ; the Act of Congress extending both, rests for its effect, | ' Pe oe cyan iF oa i i ee qd a ara _ : ie ; soa 
on the validity of both; and the whole concatenation falls to; A MAss of iron weighing 1000 pounds at the equator would | ma Fie - 2 ee Bt : 0 Mi a ons ou a eens fi 
the ground, by the failure of the primary machinery. The weigh 1005 Ibs. at the poles, and but 500 Ibs. at a distance of | : aay ne sae ke i ie one a is aa ee a abc : 
opinion of the District Court, invalidating the claim, implies | 2,000 miles below or 1650 miles above the earth’s surface, and ; 2¢ oe ein. his diary alter ett: ne Unite eae ee _ 
only 160 Ibs. on the moon. On the planet Jupiter, however, | it was no use to send a fool to America. Rem tetigit acu: or, in 


rather than expresses the point that the second patent was a | i 3 ; > . ‘ 
dependency of the first and must stand or fall with it ; for it | its weight would be increased to 2,600 lbs, while if; jroverbial Saxon, Mr. Howard hits the nail on the head. 
placed on the sun, it would gain 27,000 pounds. | 


lowed by the focal length of the eye differing in each.” 
> 


portion of his salary. 


has been decided repeatedly that an act may be valid in part 
and void in another part, so that the reissue of a valid patent | 
would not be invalidated by being coupled with the reissue | 


poe A CHINESE newspaper is about to be started in San Fran- 
‘To TEST the quality of wool, take a lock from the sheep’s! cisco for the large and increasing population of that race on 
of a worthless patent, | back and place it on an inch. If the spirals count from | the pecule coast. Type and compositors have been procured 
TY is that of the Union Manufacturing Company os. | thirty to thirty-three in the space of an inch, it equals the from China, but the enterprising proprietor 18 i Yankee—we 
ue e. pany | finest Electoral or Saxony wool grown. The diminution in ; SUCSS. This, while inquiry is moved in Congress by a Califor- 


John D, Lounsbury, et. al., for infringement of a patent relat- j mumber of folds tothe inehshows theinferidrity. ‘nia representative, with a view to measures for checking the 
ing to themanufacture of felt cloth. The original patent was : 


i ao ' vicious immigration. 
issued to John Arnold, in 1829. The second patent was; For testing gold or silver, slightly wet the metal and rub ; , een : 
issued to Arnold and George G. Bishop, in 1836, and describes | gently with lunar caustic. If genuine gold or silver the | ELEVEN cotton mills are how running successfully an South 
a process without which the former machinery never was or! mark will be faint ; but ifan inferior metal it will be quite pe oTOHeas having 996 looms and 27,200 spindles. The Kalmia 
could be utilized, viz.,“ depositing the weft in separate sheets, | black. _ Mills tre the largest, having 600 looms and 10,000 spindles. 
. ” i ee a ere aa ae -_ aa 

edge: 10 e082): MPon ee conumuede phot oF Wer: rene A JAPANESE-ENGLISH dictionary has been completed by Dr. : Sub-marine Pneumatic Passenger Tubes. 
court held that as Arnold’s machine of 1829 could noteffect its : . ae 7 i ‘ ea . 

‘ ; : ee : | Hepburn, of the Presbyterian Board of Missions, and isto be: A friend who has recently visited the pneumatic passenger 
purpose, it was no invention in a practical or legal sense. 


an _ . A . aaNet published at the risk of an American merchant at Yokohama. , tube in process of construction in the bed of the Thames, re- 
His intention or conception, as it stood at that time, unrealized | ; . : 
rahi _ ports the work rapidly approaching a successful completion. 


in practice, could not be legally patented. The complainants, InIsH-AMERICAN whiskey, according to the Revenue Com- 


on the other hand, hold that Arnold’s machinery, not his un- 
executed conception, was patented and protected as his prop- 
erty, such as it was, irrespective of its worth or worthlessness. 


| mission, may be made by the following delightful receipt: 40 


i gallons of whiskey, 30 gallons of water, 5 gallons tincture of 


Guinea pepper, 1 quart tincture of killitory (or killaliberal), 2 


It has been held in a case of stolen railroad tickets, as well | ounces acetic ether, 14 gallons strong tea. To improve the 
as in many others, that a thing is property only to the extent! flavor, add 8 ounces pulverized charcoal, and 4 ounces ground 
of its practical value as it stands, and that hence a thing of no | rice to the gallon, and let it stand fora week, stirring daily. 
value cannot be recovered for as property, whatever private | ix in any nasty receptacle convenient, in any subterranean 
estimation the claimant may sct upon it. Arnold’s machine | gen which the revenue officers are least likely to penetrate. 


would have been property to the extent of its value in wood | 
Tue chief manufactories of beet sugar in Germany are at 


and iron, but not asa mode of accomplishing what it could | 
not accomplish. Two nicer questions, however, arise here. | Stassfurt. Threeor four of them employ from five hundred up 


First, did not the machine contribute to the accomplishment | to a thousand operatives, turning out as high as a million 


of the end proposed, and in such case, is it to be adjudged an | pounds of sugar to the hundred lakorers. The price of the re- | 


absolute nullity in property, because it stopped short of com- | fined sugar is ten cents a pound at the factory, and the price of 
pletely effecting its purpose? Secend, granting that the de-| beets is ten cents a hundred pounds in the fields. 
vice has no property value, to be recovered from a trespasser, | 


may not even the most worthless article be defended as a: 


: 


possession, against such as would wrest it from the possessor ? : pe cna 

If this were the truth and the whole truth of the case, then! A NEW process in coining has been invented by a melter in 

the injunction asked would seem to be just, where an action the Philadelphia mint, by which it is expected the Govern 

for damages would fail. 'ment willsave a quarter of one per cent, or $2,500 in every: 
The counsel in this case are R. Rowley, C. M. Keller, and B. | $1,000,000 on all its future coinage. ‘The process will remain 

R, Curtis for defendants, and E. W, Stoughton for appelless, | a secret in the possession of the Government—if possible. 


AN attempt is to be made in France to transmit messages 
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' Thesimplicity and undoubted feasibility of this mode of transit, 
‘hasalready, we are told, prompted the organization of a 
: company of heavy capitalists for the purpose of laying tubes 
from Now York to Brooklyn and Jersey City, and from the 
‘lower to the upper end of the Island, under the North and 
East Rivers. Wilder predictions have been uttered—and ful- 
filled—than that some of the men who assisted at the laying 
: of the Atlantic cable, may live,tosee the tubular sub-marine 
railway in operation alongside of it. Who knews? 

Ps ep es BR Pn 

; The Paris Exhibition Agency. 

| Messrs. Blanchard & McKean, whose advertisement appears 
ion the back page of the present issue, are alive Americans. 
: They propose to attend personally to the proper exhibition and 
! sale of articles sent to the Paris Exhibition. The arrangement 
-is not merely a temporary one, but they propose to remain in 
' Paris and continue their agency. They have had considerable 
| experience in such matters, and their services will be valua- 


| ble to our readers. 
: ee LE Gr 


| In consequence of the complete change in the SCIENTIFIC 
| AMERICAN, and the occurrence of Christmas, we were delayed 
two days in getting the first number to press. Hereafter we 
i hope tobring it out on the usual day of publication, 


HT 
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SUINE’S CULINARY INSTRUMENT. 


The engraving represents an implement designed to sub- 
serve two or more purposes in culinary operations. It can be 
used as a lifting or steadying fork, 
or as a spatula or slice for lifting 
and turning fish, cakes, meats, 
omelets, etc. It is represented par- 
tially in section, and consists of a 
long handle, A, open at the side 
edges like a razor handle, the two 
sides being connected at the ends. 
The fork, shown by the dotted lines, 
and the blade, B, are of steel, in one 
piece, pivoted in the handle at C, so 
that it can be turned in either direc- 
tion. At the upper end of the han- 
dle is a sliding plug sheath, shown 
in section, to which is attached a 
ring, D. By pulling on the ring 
the tension of the spiral spring is 
overcome, the sheath receded, and 
the blade or fork released, when 
the instrument can be transformed 
into a fork or slicer at will. The 
blade has rounding edges, the point 
being thin and square across. 

It was patented through the Sci- 
entific American Patent Agency, 
Dec. 18, 1866, by P. L. Suine, Shir- 
Jeysburgh, Pa., who will answer 
all letters of inquiry. 


iB 
Central Fire of the Earth. 
Our London cotemporary, the 
Engineer, discusses at great length 
the evidence of “fervent heat” with 
which the elements beneath the 
crust of our globe are melted, and 
transfers a wondrous scientific tale 
which has been running through | 
the French press with solemn grav- 
ity. Some of our readers will per- | 
ceive that, like the beetle’s ball, the | 
story has gained in size by being | iba 
rolled across the Atlantic. Ney 
The story, as copied into the 
Engineer, runs thus: “ Not far from 
the Falls of Niagara was a glacier, 
‘pelonging toa company who real- 
ized enormous profits by the sale of the ice in the western cities 
during the summer months. A few days later than the Aspin- 
wall explosion, an aurora borealis of magnificent proportions 
~wvas observed wheeling its shafts several nights in succession 
in the northern sky, causing two lightning conductors on the 
top of the glacier (!) to emit long electrical flames of a bluish 
color. In the meantime a boiling noise was heard inside the 
glacier, accompanied with a disengagement of gas and occa- 
sional loud detonations. A captain of militia ventured to en- 
ter an opening in the ice with a light, when the glacier burst 
with an explosion that shook the whole country. Happily 
nobody was killed except the unfortunate captain, of whom 
not a trace could be found. The glacier contained 16,000 tuns 
of ice, and after the explosion there was a fall of lukewarm 
water over a space of 500 yardsin diameter. The theory of 
the cause of the explosion is that the two lightning conductors 
on the glacier acted under the influence of the electricity as 
the two poles of a voltaic battery, and decomposed the ice 
into a mixture of oxygen and hydrogen gases, which of course 
exploded with resistless power on the introduction of a light.” 


a oe oOo _—_ 
FERRY ACROSS THE ENGLISH CHANNEL. 


The propositien for a. railroad ferry across the channel 
that divides England from the continent is by no means 
new, andit is not improbable that before many years it will 
‘have become an accomplished fact. Indeed, it is a matter of 
some surprise that this enterprise has not before this been 
‘altimated into a reality. Of all the projects suggested, the 
tunnels of masonry, of iron, the sub-aqueous bridge, and the 
artificial islands, etc., that of the monster ferry appears to be 
the most practicable and feasible. 

Engineering strongly recommends this plan, whether the 
boats employed are to carry a railway train with its passen- 
gers ornot. It says: “It is a question of judgment how far 
‘we may go on increasing the size of our Channel steam- 
‘boats. As a mere matter of construction we could make 
them of almost any size, even so that their length should 
form a respectable proportion of the whole distance between 
England and France. Our plans must be governed, how- 
ever, by the probable traffic, and here, again, we are left to 
conjecture what increase of communication would follow a 
nearly total prevention of sea-sickness. We know that many 
of our ablest engineers, Mr. Hawkshaw among them, count 
80 largely upon this increase as to believe that a tunnel, were 
it to cost ten or even fifteen millions, would eventually become 
a profitable undertaking. Yet even were the tunnel made, and 
supposing no apprehensions to exist as to its perfect security, 
itis not every one that would prefer a ride of twenty-five 
miles under the sea when he could eross over it in nearly the 
szame time.” 

Lingineering proposes boats 800 feet long with a beam of 
one-fifth or 160 feet, driven by four pairs of engines, each of 
600 horse-power, working collectively to 12,000 indicated 
horse-power, and driving four wheels, the two pairs 300 feet 
apart. We believe with Engineering that boats so constructed 


and propelled would almost annihilate the proverbial mis- 
eries of the Channel passage ; and, as it is a subject in which 
Americans have some interest, we sincerely hope the matter 
will be pushed forward by our enterprising cousins. Not un- 
frequently we hear the complaint that the passage from En- 
gland to France is productive of more discomfort than a 
voyage across the Atlantic. 
_ eo <> 
Improved Split Spikes. 

Railroad spikes, as ordinarily constructed, are very liable to 
become loose by the jarring and trembling of the rails, also 
by contraction and expansion. The annexed engraving illus- 
trates a split spike of a new construction, and one well calcu- 
lated to retain its place in the sleeper until more than usual 
power is exerted to draw it out. The body and head of the 
spike are of the usual style. The body is split, as will be no- 
ticed by reference to the illustration, centrally and longitudi- 


KIRKUP’S PATENT SPLIT SPIKE. 


nally, for about half of its length, and the ends of each 
prong are beveled on alternate sides, as shown clearly in Figs. 
1and 8. It will therefore be perceived that when the spike is 
driven into the sleeper the two prongs will diverge or turn 
outward, in a direction parallel with the plane of the split in 
the spike, as shown in Fig. 2; the chisel edges cut the way 
for each prong, and the bevel throws them outward. It is 
not necessary to previously bore a hole for the spike, as it can 
be driven with the same facility as a common solid spike. 

The power necessary to be exerted upon the spike to draw 
it is about three times that required for drawing an ordinary 
spike. The spike, when drawn, may, by a slight blow of the 
hammer, be fitted for use again. 

This invention was patented in the United States, Jan. 2, 
1866, and it has also been patented in Europe and other coun- 
tries. For further information address H. A. R. Moén, at No. 
71 Broadway, New York City. 


———__~ oe ____—_ 
A NEW LEVER MOVEMENT. 


The accompanying engraving exhibits the plan of a new 
method of applying the action ofa lever to the production of 
a rotary motion by means of a crank. The lever, A, has a 
double cam face, B, which engages with the lever, C, that by 
a connection, D, is attached to the crank. From the crank a 
connecting bar extends upward and by aslot is connected 
with the short end of the lever, A. Its operation is readily 


understood. By raising the lever, A, the point of C slides 
over the face of B and falls by the weight of the bar, E, be 
yond the radius, where the front of B takes it and reverses 
its motion; the bar, E, gradually rising until near the ver- 
tical center, when the reciprocating movement of A completes 
the turn. 

As the arrangement is made in the engraving—taken from 
a simple wood model—gravitation has much to do with its 
operation, but modifications could undoubtedly be made by 
which it could operate in any position. The inventor thinks 
this movement could be readily and usefully applied to the 
propulsion of hand cars on railroads and for the connections 
between marine engines and screws. He claims that the 
power exerted is by this plan applied directly to the crank. 
Practical mechanics can readily judge of the advantages or 
merits of this combination of levers and cam. It is the in- 


vention of Henry Maas, Homestead, Iowa. 
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The Teeth. 

According to a paper by Dr. Latimer, in the Dental Cosmos, 
a deciduous set of twenty teeth—viz: eight incisors, or cut- 
ting teeth, four cuspids, or pointed teeth, and eight molars or 
| grinders—are given to each human being, usually during 
the two and a half years succeeding the first six months of 
| life. When the jaws are sufficiently grown, and the time 
| approaches for the deciduous set to be replaced by strong and 
| permanent teeth, they lose their roots by absorption, become 
‘loose, and work out, one by one. The first four molars, one 
‘on each side of each jaw, are usually replaced first, at about 
| five or six years of age. Next them, at 12 to 14 years, appear 
a second quaternion of molars; and at 17 to 21, a third and 
| entirely new set, making in all twelve. Meanwhile, the new 
| incisors come .on, from six to nine, the central ones first, and 
| the cuspids follow, from nine to twelve. 
| Teeth, nails and hair originate from the skin, and the four 
in general bear a common family likeness 
The teeth being in great part composed of 
phosphate of lime, which is abundantly 
diffused among vegetable substances by 
nature, anatural diet nourishes them with 
their special ingredients. An artificial diet, 
if not shaped by science aswell as the arts, 
starves the teeth by superfining the food 
of its mineral elements. Wheat deprived 
of its russet shell by fine bolting, contains 
little or no strong mineral food for the bony 
system ; but instead of this, we substitute 
mineral poisons in the bread, which attack 
the enfeebled teeth with disastrous success. 

Microscopic photography has lately been 
made a valuable auxiliary to the study of 
the structure and internal economy of the 
teeth. Very striking exhibitions of the 
secrets of nature are thus fixed upon pa- 
per, and will doubtless become more and 
more popular inthe future. Magnifying 
glasses of considerable power are also 
adapted to the use of dentists in examining 
the teeth and in working out their exca 
vations, fillings and finishings to perfec- 
tion. 


[For the Scientific American.] 


SNOW MELTED BY FRICTION--DANGEROUS PAPER. 
BY PROFESSOR CHARLES A. SEELEY. 
MELTING SNOW BY FRICTION. 

Latterly, there is no good sleighing on Broadway. The 
pleasure sleighs avoid Broadway and seek the avenues, or go 
beyond the limits of the city. The huge stage-sleighs, drawn 
by six to twelve horses, and carrying a hundred frolicking 
passengers, which used to be the most exhilarating incident 
of the winter on Broadway, now belong to the past. And yet 
as much snow as ever falls in the winter, and it is never 
carted away as in some other cities. Lately, the snow, instead 
of being looked upon as a source of comfort and good humor 
on Broadway, is pronounced to be a very serious nuisance. 

People account for the change by telling us that the great 
and increasing traffic on Broadway cuts up the snow, and thus 
spoils it for sleighing. This reason, although good enough 
fora short one, is not sufficiently specific and comprehensive 
for the philosopher, or the readers of this paper. It seems to 
have in view only such evident circumstances as evenness in 
depth and compactness. 4 invite attention to a single fact 
which very few of those who are satisfied with the cutting-up 
theory have taken into account. 

The snow on Broadway does not last so long as in other 
streets: it actually melts faster there. I have observed that 
the melting goes on most rapidly in the middle of the street ; 
practically, there is a streak of warmth up and. down. Some 
of the merchants have found out this warm streak, for I have 
seen men employed pitching the snow into it, that is, under 
the horses’ feet in the carriage path. Wherever this was 
done, the snow wascleared off the premises very promptly. If 
the practice were generally adopted from Bowling green to 
Union square, it would very much diminish the peril ot navi- 
gating Broadway in winter ; shoveling the snow where it will 
melt, is much better than:salting it, as was once the custom 
here. 

But why does the snow melt more rapidly in the carriage 
way? Isit really warmer there, and why? 

There are two reasons which are pertinent to the case, and 
which perhaps sufficiently explain it. First: The friction in 
the snow produced by the trampling of horses and the passage 
of vehicles. Friction always produces heat. Two pieces of 
ice may be melted by rubbing them together: water which is 
much agitated is prevented from freezing, and water in a bot- 
tle may be boiled by shaking it, provided that the heat pro- 
duced by the friction be retained in it. I know that a little 
friction does not produce much heat, that a pound of water 
requires an expenditure of 772 foot pounds of force to warm it 
one degree, and that to melta pound of snow demands 140 
times as much. :Yet, on the other hand, when we calculate 
the thousands of tons of horse, man, stage, cart, express wag- 
on, and merchandize, incessantly crushing and stirring up the 
snow on Broadway, we must conclude that here is a force ade- 
quatefor a notable result. Causa aequat effectwn. Second: 
Absorption of the sun-heat. The sunlight is absorbed and 
disappears on dark-colored surfaces, and carries all the heat 
with it : white surfaces reject both. The pure white snow is 
very slow to melt, because it refuses to take in the heat. 
Sprinkle ink or lampblack on the snow, and it will melt when 
the air is below zero, if the bright sunbeams fall on it. .The 
case is plain: the white snow of the side of the street, when 
thrown in the roadway, becomes inked over with dirt, and now 
is eager for the sun heat. 
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There are other causes which might be discussed, such as 
the warmth of animals, the better exposure to the sun of the 
middle of the street, etc., but they are insignificant compared 
to the two above named. 

DANGEROUS PAPER. 

There is a great difference in the combustibility of common 
paper. Enameled card paper, on account of its compact body 
and the presence of mineral matter, white lead or barytes, is 
quite disinclined to burn: in fact, some kinds are practically 
fireproof. White writing and printing paper can seldom be 
lighted by a spark, and when ignited by a flame, it requires 
dexterity to keep it burning. On the other hand, there isa 
common reddish-yellow paper which, in some circumstances, is 
as dangerous as gunpowder. It takes fire by the smallest 
spark, and burns like tinder: when once lighted, if left alone, 
it is sure to be consumed completely. All the yellow and buff 
paper which I have tested, out of which envelopes are made, 
partakes more or less of the same character. I have no doubt 
that such paper has been the occasion of some of the fires in 
this city which have been otherwise explained, such as the 
fires in paper warehouses and offices of professional men. A 
spark of fire, or the stump of a lighted cigar, falling ina waste 
basket containing yellow envelopes with other kinds of paper, 
would have a good chance of setting the whole on fire. 

NATURE'S TERRACULTOR. 

The common earthworm or angleworm is a veritable dirt- 
eater. It takes no other food than the earth by which it is 
surrounded, and the prevailing notion, that it feeds on roots 
and seeds and is harmful to the garden, is an error. The 
worm is a tidy animal ; after he has extracted out of the’earth 
he has devoured whatever is nutritious to him—namely, 
the adhering organic matter and water—he bores a pas- 
sage to thesurface of the ground and discharges the refuse. 
The “ worm-castings,” or excreta, may be observed during the 
summer in every garden. Thus the worm is constantly employed 
in transporting the fine soil from the depths of his subterranean 
purrowing-places. What a single worm can do in this way 
in his life-time may be insignificant, but the aggregate work 
of all the worms is something which may employ the engineer 
and geologist to determine. We must remember that this 
work has been the habit of worms for ages, and we know that 
a still more insignificant creature, the coral polyp, has con- 
structed many large islands in the sea and a considerable part 
of the continents. 

When the fine soil is brought to the surface, the coarser par- 
ticles, gravel and stones, sink down and may be covered up. 
In one case, Mr. Darwin, the author of the Darwinian theory, 
found that the fine soil over a large area was brought up at 
the rate of over an inch in depth in five years. 

The earthworm is Nature’s terracultor. 
soil, buries the stones, and brings the fertile earth where the 
husbandman needs it. There is no agricultural machine 
which can compete with the worm in the neatness and per- 
fection of his work. Those who know these facts will never 
again despise our humble friend. 


+ & oe 
MUELLER’S STOVE HANDLES. 


One of the greatest annoyances of daily life is certainly the 
heated handles or knobs of stove and furnace doors, the damp- 
ers and the cover lifters, when left on the stove, often raising 
blisters and the temper of the person so unlucky as to touch 
them. This great annoyance has been overcome by a simple, 
strong, and neat contrivance, by means of which the door or 
damper can be opened or shut without burning the fingers— 
certainly a great desideratum. Thisinvention also does away 
with holders and other protectors for the hands, so liable to 
be mislaid. This handle is not only useful but ornamental. 

Fig. 1. shows one of the forms 
covered by the patent, which can 
be applied to old as well as new 
stoves. It consists of a heat-radia- 
ting coil, fastened at one end by a 
disk and screw to the door, the 
other end being riveted to a wood- 
en handle. The same contrivance 
is applicable to the rod of the well-known Self-Regulating 
Parlor Stoves, and in different forms and sizes to all wood anu 
to almost all coal stoves. 


Fig. 2 shows a lifter forcovers, made on the same principle, 
which can be easily fitted to any size or form of groove. 

This invention was patented September 25, 1866, by J. U. 
Mueller, and its practicability having been fully tested, a 
company has been formed for the manufacture of the different 
sizes and varieties of handles. 

For further particulars address Mueller & Hannimann, No. 


207 Groghan street, Detroit, Mich. 
$$ > 


SUB-CALIBER SHoT.—The enormous friction of an elongated 
cylindrical shot, in passing through the gun, detracts material- 
ly from the range and effect of the missile.’ To remedy this 
loss of power, a recent improvement reduces the diameter of 
the shot so as to be easy in the caliber of the gun, while a 
tight rifled disk is placed behind it to receive and communicate 
the full force of the explosion. The disk drops in the wake 
of the shot, and therefore cannot well be used in field firing, 
over the heads of troops. Bourne, the eminent English en- 


gineer, writes decidedly in favor of the improvement. 
———__- ~ & » 


FARADAY asserts that the products of combustion from an 
ordinary grate fire during twelve hours, will render 42,000 
gallons of air unfit for supporting life. 


Correspondence. 


The Editors are not responsible for the opinions expressed by their corre- 
spondents. 


NEW RULE FOR ISOMETRICAL PROJECTIONS. 

In this kind of perspective, the effect of distanca on ap- 
parent size is disregarded and an equal measure or scale ap- 
plied to every part of the drawing. 

The distorted appearance when brought too close to the 
eye of the observer, disappears on more distant inspection ; 
experience teaching him that the “vanishing” element is 
practically eliminated by distance, as for example, when a 
house is viewed from a lofty hill-top ora small object such 
as a work box is looked at from the opposite side of a room ; 


He breaks up the 


so that to make this class of representations appear correct, 
they have but to be sufficiently removed from the observer. 
Indeed the so-called “true” or “vanishing” perspective as 
actually practised is less correct, preserving’ as it does the 
parallelism of all vertical lines, although of course subject to 
the same law of convergence, as may be plainly seen in any 
photograph of street buildings. 

In iscmetric projection, as commonly practised, the top and 
two nearest sides of any rectangular object are presented at 
an equalangle to ithe visual line ; so that by use of a com- 
mon T square and a triangle of 30° and 90°—see Fig. 1—al- 
most every right line ina machine or implement can be laid 
down to a given scale and measurements taken therefrom 
with the same facility, asfrom a simple plan or elevation. 


Ary. 3 


But the representations of circles, being of course so many steft, while a stenchion eimilar ta the eye, 


ellipses of various sizes though mostly of one shape, was com- 
paratively tedious, and the writer devised a plan now gen- 
erally adopted, of which Fig. 2 is an illustration, whereby all 
ellipses in one of the three principal planes could be struck 
with a tolerable approximation to truth, by circular arcs a 
@,0b0’, described from four centers A A’ B B’, the actual 
radius being laid off on the semi-conjugate d c. 

But a more effective and pleasing projection for most ob- 
jects is obtained by use of two angles of 15° and 374° (see 
Fig. 5), the horizontal ellipses being struck approximatively 
from six centers, to wit E, E,’ F, F’, F’, F’”, G and a center @’, 


not shown, and the vertical ellipses from four centers H H’ I 
IT (see Fig. 4), in which the 15° and 374° angles are shown re- 
spectively by equal and unequal dots. The arcs marked * 
are all of equal radius. 
The T square (see Fig. 3) may be so constructed as to dis- 
pense with the triangles. Geo. H. KNIGHT. 
Cincinnati, Dec. 4th, 1866. 


_ Or 2 oe 
THE COMPASS---LOCAL ATTRACTION. 


{For the Scientific American,] 

In the October number of the London Quarterly Review 
there is an elaborate article on the mariner’s compass, allud- 
ing to no less than thirty-eight publications covering a period 
from 1779 to 1865. Among the well-recognized names in 
England are Flanders, Barlow, Airy, Ross, Sabine, Scoresby, 
Smith, Walker, Evans, Fitzroy, and others. This is, at least, 
proof positive that this all-important subject has not been 
neglected by the savants of Europe. Let us inquire what has 
been the practical result of their researches. In carefully 
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perusing the fifteen close pages of the Quarterly, what does 
the practical seaman find? An elaborate review of all the 
theories of distinguished men, showing pretty plainly that 
the causes of the deviation ‘of the compass, in iron ships especi- 
ally, are very well understood: that is to say, it is known that 
when a ship’s head is to the east or west, the north point of 
the card is drawn one way in north latitude, and another way 
in south latitude ; that when the ship heads nearly north or 
south, the deviation is less than in the cases just named ; that 
a ship corrected for local attraction at Liverpool may go across 
the Atlantic with tolerable safety, by help of a table of errors 
and a mechanical arrangement by which the helmsman can 
steer the right course; it not being pretended by any of the 
experts in compass correction that it can be made to tell the 
truth on all courses without a table of errors varying from 
one-fourth to one point, more or less. Neither is it pretended, 
so far as we know, that any iron ship corrected in Great 
Britain for considerable errors arising from local attraction, 
can be safely navigated by means of such corrections in the 
other hemisphere. 

It is well known that there is induced magnetism, sub-per- 
manent and permanent magnetism, vertical and horizontal 
induction ; and that soft well-hammered iron differs essentially 
in. its intensity or magnetic effect from cast iron: it is also 
well known that every piece of iron in a ship has its north 
and its south pole ; that is to say, one end will attract and the 
other repel the points of the needle; and it is generally un- 
derstood that these poles, or properties of attraction and re- 
pulsion, are reversed on going into another hemisphere, unless, 
by manipulation individually—by hammering—they be 
changed while in the same hemisphere. 

It is well known that many iron and steel vessels corrected 
in England get safely out of the channel and find their com- 
passes very much out of the way on approaching the West 
Indies, and in the run to Brazil; and it is a well-known fact 
that vessels corrected in the Mersey have been found many 
points in error on getting into the St. Lawrence. 

It is also well known that a ship built with her head ina 
certain direction may retain her original magnetism in a great 
degree on being launched and put into a different position ; 
while another vessel built with her head in another direction 
may undergo a great change on being 
launched. It is, or ought to be, well known 
that no two ships can be treated precisely 
alike, even if they be built on the same 
blocks and of precisely similar dimensions. 
One of them may have, by a singular and 
improbable coincidence, all the north or: 
south poles of her beams one way, and the 
other ship may have her beams in the op- 
posite direction. One may have a single 
soft iron stanchion in such a position rela- 
tively to the locality of the standard com- 
pass that the needle will be moved to the 
in the other ship, 


Fig. 5 


Je) 
cos 


will move the needle directly opposite. 

It is generally understood that the heeling and even the 
pitching of an iron ship in a rough sea will aftect the compass 
notsimply by the oscillation of the ship, but because the 
magnetic lines are temporarily changed thereby. It is also 
understood that a corrected ship, if laid up in certain places 
and in certain positions will prove to be more in error, or 
nearer correct, when put into commission again. 

All these matters, and many more, pertinent to the subject, 
are fully and skillfully discussed in the October Quarterly. 
The diseases to which iron ships are subject always, as well 
as the less severe ones of wooden steamers end sailing ships 
with wire rigging, metallic boats, etc., seem to be pretty well 
understood—but where are the remedies? The writer has 
been familiar with shipsand shipping for about halfa century : 
twenty years ago he had never heerd of local attraction, but 
soon after, he came near losing two wooden steamers from this 
cause.Since the more general introduction of iron into the con- 
struction of ships, in the shape of plates, rigging, steering 
gear and machinery,errors of compasses arising from this 
insidious agent have attracted much attention, by reason 
mostly of the great losses of life and property that have re- 
sulted therefrom. How many valuable ships have been lost 
on the coasts of North America? How many in the West 
Indies? Could the truth be known, all or nearly all have 
been lost for want of correct compasses—or rather, for want 
of correction in the ships themselves: for it is a misnomer to 
speak of correcting the compass, when treating of local at- 
traction ; though to speak the whole truth, many compasses 
are sadly in want of correcting. Scoresby tells us in his nar- 
rative of his voyage in the Royal Charter to Australia, that 
no corrections made in the Northern hemisphere can be de- 
pended on in the Southern, and that the only safe or tolerably 
safe expedient is to place a compass aloft out of the reach of 
the local attraction of the ship. 

Having thus alluded to the amount of thought expended by 
the savants of Europe on the disease called local attraction, and 
to the paucity of remedies therefor, let us recite some of our ex- 
periences during the last twenty years. The iron tow-boat R. 
B. Forbes, belonging to certain of the underwriters of Boston, 
ran forsome timecorrected by a gentleman of New York. His 
method did not prove to be reliable. Her captain, Griffith 
Morris, an uneducated seaman who had scarcely heard of 
Barlow, Scoresby, and Airy, turned hisattention to the study of 
local attraction, and after several years of anxious experi- 
ments, he mastered the enemy. The tow-boat under his com- 
mand never went much further than New York, but she went 
there often in thick weather, over the intricate shoals, arid al- 
ways went safe, towing valuable ships with poor compasses. Her 
compasses were situated in her wheel house, over the forward 
ends of her boilers, and not very far from her very large smoke 
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stack. No table of errors was necessary ; the compasses were 


correct on all courses. This boat continued to run under Capt 
Morris’s command more than fifteen years. No boat ever rolled 
and pitched more, and few ever encountered so much hammer- 
ing ; yet up tothe day when she was sold to the United States 
Government, her compasses were entirely reliable, as can be 
attested by every underwriter and almost every prominent 
merchant in Boston. 


Next came an iron schooner called the Mahlon Betts, belong- | 


ing to and built at Wilmington, Del. She found her way to 
Boston by following other sailing vessels through Vineyard 
Sound : her compasses—in the binnacle very far aft, and not 
very far from an iron steering wheel revolving a very sensi- 
tive shaft—being literally useless. In swinging the vessel, 
they would jump from 8. 8. W. to W. 8. W. or something like 
it, and would do nothing else. Morris corrected her, leaving 
the binnacle where it was. She had no table of errors, and 
yan as far as Trinidad, and was reported for a number of years 


perfectly correct on all courses. i 


Then Morris came to be appreciated by many steamship 
masters and owners, and from that day he has been recognized, 
in this section of the country, at least, as master of the art of 
counteracting local attraction—not only in this hemisphere 


but all over the world where ordinary commerce spreads her | 


wings. 

For the writer, he corrected four iron vessels. The yacht} 
Edith was one; a vessel where a compass seemed to be only 
an incumbrance. She was used as a yacht two years here- 
abouts, where the writer had abundant opportunity to test the | 
correctness of her adjustment. Notable of errors was needed: 
the compass was correct on all courses. She went, in 1858, to 
the La Plata, and the writer joined her there. Both he and 
the captain found no error in the compass, going out or while 
navigating the waters in the vicinity of the La Plata. She 
was sold as a pilot boat, and never was heard of as in error in 
her compass. 

The iron brigantine Vankin, built for the China trade by 
the writer, was found to have an error on some points of more 
than 90°: in fact, her compass was totally unreliable. Capt. 
Morris adjusted her, so that she went to the La Plata in 1858, 
without any appreciable error in any of her courses! 
to China, back to England, again to China; and fora year or 
two longer she was navigated, until lost by an accident to 
her bow ports, without any discoverable error ! 

The iron steamer Argentina also went to the La Plata, and 
met with no deviation of her compass. No table of errors 

- was found to be necessary. The fourth iron vessel was the 
propeller Pembroke, belonging to the writer and others. She! 
went to China under the command of an intelligent captain, 
who never reported any difficulty in navigating her on account 
of errors in her compasses. The United States frigate Merri- 
mac, the frigate Minnesota, the Hartford, the Colorado, and the 


Wachuset, were also corrected by Capt. Morris, and proved to | 


be correct after many months’ trial in northern and southern | 
hemispheres. The steamers running between Fall River and | 
New York, and many others whose names we do not recollect, 
have been similarly corrected, and so far as we know, not a 
single case of error has been reported. 

The question naturally arises—why does not Capt. Morris 
put himself in the hands of reliable, disinterested, and liberal- 
minded men of science, who will vouch to the world that he 
understands correcting local attraction so that no table of 
errors is necessary as a guide to the navigator? The answer 
is plain. Capt. Morris understands the mysteries of local at- 
traction, and accomplishes its correction both in north and 
south latitude, while the scientific men of Europe and America 
have not even pretended that they can do it, so that the com- | 
pass shall be positively correct on all courses, for all purposes 
of navigation in both hemispheres. 

Capt. Morris cannot explain his method in the language of 
the savants of Europe or America, and he feels that his secret is 
safer while kept to himself: a pardonable fecling, when it is 
considered thathe supports himself and family on the earnings 
arising from his peculiar method, R. B. FoRBES, 

Boston, Mass, 

> Ge 
Stereochromy, or Mionumental Painting. 


MEssRS. EDIToRS :—As in this country we are rather poor | 
in monumental paintings, I give you herewith a description 
of the new mode of imparting pictures to walls. I shall, how- 
ever, confine myself to a general outline of the method by | 
which Echter and Kaulbach, the celebrated artists of Munich, | 
have executed four large pictures in the new museum at Ber- ; 
lin, which are generally acknowledged to be unequalled in | 
the line of monumental painting. 

Stereochromy (from stereos, solid, and eronut, color), differs 
from any other mode of mural painting by the binding ma- 
terial applied therein. This is soluble glass. Colors are in 
fact silicified with it, and therefore pictures executed after this 
mode are distinguished by great durability and power of 
resisting atmospheric influences which so easily destroy com- 
mon frescoes. 

In regard to the modus operand the following may serve as | 
an illustration. The wall to be painted is first coated with a} 
layer of ordinary \ime mortar, its object being to equalize any | 
unevenness of the surface. In preparing the cement, lime 
must be sparingly employed, so as to render it rather poor 
than otherwise. The sand, which may be either quartz ori 
calcareous, must be of even grain and well washed beforehand. 
In this and in all the following operations rain water must be! 
used. 

The plaster thus prepared must be well dried and be ex- 
posed to the air for several days, so as to become entirely car- 
bonated, as the soluble glass afterward employed would be 
immediately decomposed by caustic lime. Professor Fuchs, 
the inventor of stereochromy, recommends moistening the 


Thence ! 


|; atmospheric pressure 


‘ate the saturation of thelime. When dry, itis washed several 
times with a moderately diluted solution of double water | 


time. 

The ground being thus prepared, the upper layer may be 
; added soon after. This also consists of lime cement one tenth | 
of an inch thick. The sand employed must be of a grain not 
exceeding a certain size, and fine powder must be rejected. It 
is best, therefore, to pass it through a sieve. A rough grain | 
is rather advantageous, and, as Kaulbath says, it ought to! 
feel like arasp. Fora picture to be viewed at a long dis-' 
tance, a less fine grain is required than for a picture to be: 
viewed at a short distance. 

This coat being dry, it is moistened with a solution of one 
part of phosphoric acid in six parts of water, the object being | 
to remove the thin layer formed of carbonate of lime, which | 


1 


| would prevent the absorption of the soluble glass subsequently | 
' spread over it. The soluble glass here referred to must be the | 
double water glass, clarified with liquor silicum, It is diluted 
with an equal bulk of water, and the operation has to be re- ; 
peated twice. Too much water glass prevents the groun nd | 
from taking the colors. 

The ground being thus completed, the painting may be at | 
! once proceeded with, although some delay increases the ca- ; 
pacity of absorption. The colors to be used—see page 371 of 
this journal—have to be ground with pure water, and the: 
wall has to be frequently but carefully sprinkled with water, | 
in order to displace the air from the pores, and thus insure | 
the adhesion of the colors. | 

Nothing now remains to be done, but to fix the colors prop- 
erly with a solution of soluble glass. They, adhering but | 
slightly, do not admit of being wet with a brush. It is there- 
fore necessary to sprinkle the solution upon the painting in a} 
fine shower or mist, and this is done by a syringe made for | 
the purpose. The operation of alternate sprinkling and dry- 
; ing is continued till the colors adhere so firmly that by rub- | 
bing them with the finger they are not disturbed. 

Very fine in appearance are the stereochromic paintings at 
the world-renowned picture gallery at Munich. When we 
saw themsome time ago they were as fresh as if they had 
been completed the day before, alshough exposed to snow and 
rain for many years. 

Philadelphia, 


ADOLPHUS OTT. 
atl EBD Be 
On Steam. 


| SIMPLE CALCULATION OF THE AMOUNT OF POWER DEVELOPED 


BY STEAM. 


Messrs. Eprrors:—You stated, page 367, Vol. XV., that the 
mechanical force developed by the change of one cubic inch 
of water into 1'700 cubic inches of steam is nearly onetun. This 
is correct, provided we add, lifted up one foot high. 

The statement of a given weight alone, say a pound or a 
tun, represents only a certain quantity of matter, and nothing 
else : it cannot convey to our mind the idea of force: but the 
statement of a certain weight moved through a certain space | 
against gravitation, represents a certain force, as it conveys to 
our mind the idea of an obstacle to overcome. 

We can easily deduce this power of steam from the rate of 
expansion of water when changed into steam, and from the 
pressure of the atmosphere, which counteracts this expansion. 
Suppose we have atabe of one square inch internal section, and 
1,700 inches long, closed at one end; suppose further we have 
in this tube near the closed end one cubic inch of water, and 
by means of heat change this water into steam; one cubic 
inch of water produces one cubic foot of steam, at the common | 
: one cubic inch of water is transformed, | 
therefore, into 1,700 cubic inches of steam, and the steam de- | 
veloped will fill the whole tube, expelling the air. As, however, 
we also know that the air exerts a pressure of fifteen lbs. 
to the square inch, the steam will have to counteract this 
pressure when expelling the air, in the same way as if it had 


!to move a piston against a pressure of fifteén lbs. through a 


space of 1,700 inches. The power developed by the steam is 
thus able to move fifteen Ibs. for the space of 1,700 inches or 
one hundred and forty feet, or, which is the same, one hun- 
dred and fifty pounds fourteen feet, or fourteen times one hun- 


| dred and fifty pounds one foot : that is, we overcome the press- 


ure of nearly one tun, through a space of one foot. 
SIMPLE CALCULATION OF THE AMOUNT OF HORSE-POWER OB- 


TAINED BY STEAM. 


The statement of a given weight combined with a given 
space through which if moves against gravitation, gives us 
the value of a force, but to compare this force with the labor 
| performed by men or animals, we want the statement of a 
i third condition, namely that of time. A man cannot pos- 
sibly lift a tun weight one foot high in one second, whatever | 
machinery he may devise for it, but in one minute he may ac- | 
complish that task easily, by a proper lifting apparatus ; 
or by sub-dividing his load, if practicable, into thirty parts of 


; seventy lbs. each, and lifting every two seconds one part on a 


step one foot high, in one minute he will have raised the 
whole tun one foot. He may even lift two tuns weight in 
this way in one minute by lifting every second seventy lbs. 
one foot high, or what is-easier, lifting the 4,200 Ibs. by 
proper machinery, so slowly that after the lapse of one minute | 
it has been raised one foot. Almost daily we see illustrations | 
‘of this operation, and as the number last given is about the 
maximum labor a man can perform, it has been adopted as 
the power ofa man. As a horse is about as strong as eight | 
men, it has been adopted that the horse-power is represented | 
by the lifting of eight times 4,200 or nearly 33,000 pounds, one 
foot high in one minute. 

As we found above that the transformation of one inch of | 


water into steam, can lift one tun one foot higb, so in order} 
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wall with a solution of cena: of ammonia, so as to acceler- , | to lift 33,000 pounds or about sixteen tuns one foot igs we 


must evaporate sixteen cubic inches, that is, a little over nine 
ounces, of water (or produce sixteen cubic feet of steam), and 


glass—vide page 371 of this journal—allowing it to dry cach | when we do this every minute, we obtain one horse-power, 


SIMPLE CALCULATION OF THE AMOUNT OF COAL REQUIRED T® 
PRODUCE A CERTAIN AMOUNT OF HORSE-POWER. 


As it has been found by elaborate experiments that it takes 


one pound of anthracite coal to evaporate in a proper furnace 


and boiler nine pounds of water, or one ounce of coal for nine 


‘ounces of water, to produce one horse-power we must evapor- 


ate nine ounces of water, and to do this we shall have to burn 
one ounce of coal per minute, that is four pounds per hour, 


| or about forty or fifty Ibs. per day, and a steam engine will 
; consume a tun of coal in forty or fifty days for every horse- 


power it developes. This theoretical economical amount is, 
however, never reached on a small scale; and an engine is 
considered better in proportion as its consumption of coal 
comes nearer to this statement. Usually the consumption is 
‘double this, namely eight lbs. per horse-power, per hour, but 
;some of the modern improved engines and bojlers come won- 
' derfully close to the four lbs. per hour. 


HEATING SURFACE, GRATE AREA, AND STEAM ROOM. 


Experience has taught also, some interesting facts in rela- 
‘ tion to the amount of grate necessary and of boiler surface ex- 
posed to the heat, required to develop a given amount of 
steam in a given time, and consequently required for a cer- 
|tain amount of horse-power. Evidently there must exist a 
direct relation between them, but this relation is so modified 
by the kind of boiler, engine, cut-off, expansion, condensation, 
etc. that it would lead us into too many details to enumerate 
the quantities adapted for different circumstances. 

We will only state that it varies from eight to eighteen feet 
of heating surface of boiler, and grate surface from one quarter 
to one-half square foot per horse-power. Steam room (thatis 
the space in the boiler above the water) has been adopted from 
four to eight cubic feet per horse-power: however, these num- 


bers are considerably diminished in locomotive engines, and 
i lately very much modified in boilers and furnaces constructed 


on new and entirely different principles. 
P. H. VANDER WEYDE, M. D. 
ce gh ale ea 
Spontaneous Combustion. 


Messrs. Epitors:—I am prompted to write a word of cau- 
tion to the readers of your valuable paper, especially to those 
using and dealing in oils. Never permit cotton rags or waste,, 
saturated with oil, about you; as they will often ignite of 
themselves and do great damage. To prove the danger: last 
summer, in the furniture rooms of Fargher, Sanford & Co., of 
this place, a finisher had been filling the grain of some wal- 
nut furniture with linseed oil, whiting, and umber, using 


/ cotton rags which he closely packed in one corner of the room 


when he had finished his work. These rags were found only 
two hours afterward on fire, and on being removed, were soon 
ina blaze. Had this occurred in the night, it would have 
been charged upon an incendiary. Many fires occur through 
jmeplect and can often be traced to oiled rags. 

Wa. FARGHER, Jr. 

Laporte, Ind., Dec., 1866. 

[A physician in thiscity who had been in the habit of saving 
pieces of thrown-off linen garments, to be used in dress- 
ing wounds and bruises and putrefying sores, took a handful 
of them one day from a drawer where the pieces were kept, 


i and vigorously applying them to his boots, put them back 


where they belonged. Ina few minutes afterward he saw 
smoke issuing from the drawer, and upon opening it found the 
rags ina blaze. Had he left his office before discovering the 
smoke, the building might have been destroyed. 

Not long since, a lot of rags used in an up-town hotel for 
polishing brass and silver were thrown in a heap in one corner 
of a room, and not long afterward they were discovered to be 
on fire. Had this occurred in the night, most likely the hotel 
would have been destroyed. These facts are worthy of at- 
tentive consideration.—EDs, 

a lp BE pe non 
Small Motor Wanted. 


Messrs. Eprrors :—-There is an increasing want of a cheap, 
simple and effective local motor, for use in hotels and every 
considerable establishment provided witha hydrant. A motor 
that will start with any force exceeding’ five pounds to the 


/ square inch and be regulated in intensity or suspended at will 


by the mere tum of a faucet. Numerous operators with 


light machinery, such as printers, tailors, opticians, cutlers, 


etc., only require a few practical illustrations to be unani- 
mous in its favor. As for glass workers, jewelers, dentists, 
etc.,-they are getting tired of blowing their brains out over 
the blow-pipe. Such an instrumentality could obviously be 
made to perform the principal drudgery of the wash-room, 
the laundry, the kitchen and the scullery, besides running the 
sawing machine and making the family organ and melodeon 
vocal. Gro. H. Knrient. 
a 
Core-Making for Founderies. 

Messrs. Eprrors :—Allow me through the medium of your 
valuable paper to impart a useful item of knowledge to those 
interested in the foundery business I find the skimmings of 
sorghum---which are worthless to persons making sorghum 
molasses—very useful for. making cores for casting. They 
are much cheaper, stronger, and less liable to “ blow,” than 
any cores made with flour. Use partly sharp sand, molding 
sand, and saw dust. Skimmings should be reboiled, but will 
answer without. Having had years of experience in the 
foundery business, I recommend it to all founderymen as a 
useful discovery. C. Kratz, 

Evansville, Ind., Dec. 1866. 


Jan. 12, 1867.] 
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m=Arsenic in Ink. 


Pen Palsy 
Messrs. Eprtors: I inclose 4 slip cut from a newspaper. | 
Please say whether the French copying ink (I write this | 
with it) does contain arsenic, and if so, in What combination 
or chemical form. 
This talk about “ pen palsy” has always seemed to me 
ridiculous, whether charged to steel pens (as was done a few | 


i 


years ago), or to an ink, unless the same really contains | 
arsenic. Overwork of the brain, with use of stimulants, is | 
enough to account for it in all cases that I have heard of. 
SamuEL WILLARD, M.D. | 

Springtield, Il., December 17, 1866. 


[The following is the newspaper article: 

A private letter from Washington mentions the serious ill- ; 
ness of a literary gentleman of that city, his disease being , 
pronounced to be “pen palsy.” The affection derives its! 
name from the fact that it is attributed to the use of the pop- | 
ular French copying ink, which contains arsenic. Both his} 
hands and feet are badly swollen, and his health is so preca- 
rious that his physicians have prescribed abstinence from 
labor, and especially from the further use of the copying ink. | 
The case should serve as a warning to those who use the; 
fluid which has proved so disastrous in its effects. H 


The ink is of a dark purple color, and probably contains an 
aniline dye. Arsenic is used for some of the aniline prepar- 
ations, and this fact perhaps accounts for the report that there | 
is arsenic in theink. It has not been convenient for us to test 
the ink for arsenic, but we do not believe that it would be 
found in it to any harmful extent.—Ebs. 

ncn - <a i re a re 
Old Stannard’s Last Shot, 


A-yourg man of Milton, Wisconsin, who was familiarly 
known to his comrades as “ Old Stannard,” was a messmate of | 
mine in that famous and once terrible regiment of sharp- | 
sheoters commanded by Col, Berdan. He was well known as | 
a “crack shot” at home, and soon established a like reputation } 
inthe army. After doing some hard service on the Peninsula | 
with McClellan, we were recalled to help Pope out of his di- 
lemma on the Rappahannock, and joined his forces just before 
that bloody second Bull Run battle in which occurred the inci- 
dent of which I write. 

In the afternoon of the last and hardest day’s fight, the| 
rebels posted a detachment of riflemen in the tops of some pine | 
trees that formed a narrow belt along a portion of a field, a} 
little in advance of our main line. As these men were fine; 
marksmen, their elevated position enabled them to pour 
upon us a fire too galling to be borne with patience, and it was 
soon decided they must be dislodged. Our regiment was 
selected for the “ glory.” We got the order, and at them we 
went, “double quick.” To cross the intervening open field | 
was a task soon accomplished, though we lost afew men by | 
their hurried discharge. When we had gained the woods, the 
odds were all on our side, for it was easy to shelter ourselves} 
from the fire of any particular one, thoughinso doing we; 
exposed ourselves to an unseen enemy; and, all things con-, 
sidered, we did some tall jumping and dodging in the first few 
minutes. 

As usual, Stannard and I had kept together, and were peer- 
ing anxiously into the thick bushy treetops about us, when ! 
suddenly came a shot from a tree directly in our rear, which | 
we had passed carelessly by. Stannard gave a start with: 
something very like a yelp, and held up his foot, saying— i 

“ See there, George.” ! 

Ilooked, and sure enough his shoe was in tatters, and his| 
toes badly mutilated—-one entirely gone. I told him to start | 
for the rear ; but he was looking into the tree from which the | 
shot had come. Soon he saw his enemy and pointed him out ! 
to mein the very top. The “Johnny” sat astride a limb | 
busily engaged in loading, unconscicus of the terrible death | 
so near. Stannard raiscd his rifle. I watched the man—it | 
seemed hours before the flash. 

At length it came, and with an awful yell the man threw up! 
his arms and fell backward, striking the limbs, and whirling 
over and over in his descent, until he reached the earth, fall-; 
ing upon his head and shoulders with a heavy “ thud.’ We} 
went to him, and when Stannard found him to be quite dead, 
he limped off to the rear, with his gun for a crutch, and a self- ; 
satisfied sinile on his face, thinking how well he had avenged ; 
his hurt. 

Poor Stannard, it was his last shot, for he was never able to | 
march again.-— Waverly Magazine. 


[“ Old Stannard,” or properly, Mr. A. C. Stannard, of Milton, 
Wis., is an old subscriber to the ScrenTIFIC AMERICAN, and 
withalan inventor, He is now engaged in business, we believe, | 
but will never recover from the injury received on that fatal 
day of Bull Run.—Ens. 


a ! 
Photographie Mosaics. 


This is an annual record of photographic progress, edited | 
by M. Carey Lea, M.D., and Edward L. Wilson, editor of the: 
Philadelphia Photographer. The volume before us, for 1867, 
is brim-full of valuable information, hints, formulas, and ; 
essays, concerning the wonderful art, and the improvements ! 
therein realized during the year now just closed. As a sensi- | 
tizer of thought, and a developer of ideas, the Photographic ; 
Mosaics are very valuable. To say the least, each book is | 
worth its weight in nitrate of silver and chloride of gold. 


‘the experiments with the snow was the freezing of mercury, | 


'won’t make anymoney. When the Smith & Parmelee Com-! 
‘pany built their mill which is a heavy stamper, they employed 


_ provements in quartz crushing are still much needed.—EDs. | 


Chemical, 


We lately attended a brilliant chemical lecture by Professor ; 
Doremus, before the medical class and a large number of in- 
vited guests, at the Lecture Room of the Bellevue Hospital in | 
this city—subject “Carbonic Acid.” The peculiar qualities 


of this remarkable substance were illustrated by a variety of | 
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wonderful experiments. Theacid was represented as a gas, a} was the only man who proved able and willing to undertake 


liquid, and a solid. To obtain the liquid the gas was subjected : 
to a pressure of.600 lbs. to the square inch. On being liber- j 
ated from this compression, it evaporates with exceeding rap- ! 
idity, and its temperature is thereby so reduced that it | 
assumes the solid form of snow. 

Carbonic snow evaporates comparatively slowly. Among | 


which, poured into a trough and covered with the snow and | 
ether, soon congealed. A long bar of mercury was the result, | 
which was vigorously hammered upon the anvil, and ex-: 
hibited the usual qualities of other metals under the same! 
treatment. 

Dr. Doremus’ lectures are always in the highest degree in- | 
structive and valuable. 


ee ee ED Gre —- 
Coloradian Experience in Stamp Mills. 

In the course of an article on stamps, the Black Hawk Jfin- 
ing Journal ,Nov. 18th, says:—Mr. Belden is to-day employ- 
ing.four different stamp mills, counting a section of the 
Black Hawk Company’s new mill as one. Of these four mills, 
the old Empire mill, which is like our first crop of stamp mills ' 
—havingnarrow and close batteries and 450 lb. stamps drop- | 
ping thirty times a minute—is doing by far the best. It isa 
well known fact that the old Briggs mill which had 450 Ib. 
stamps dropping thirty times a minute, never ran a day with- 
out making money, whereas the new mill with 880 1b. stamps | 
dropping twenty-two times a minute, is idle to-day because it | 


both their own and the Briggs mill, and Ben Smith declared | 
that it would pay him to let his mill stand idle and give the 
Briggs mill $75 acord to crush his ore. Mr. Bertola says that | 
thirty years experience in quartz milling has taught him that | 


Colorado has made the biggest mistake in the world in in-. 
vesting so largely in heavy, slow-moving stamps. He gays, 
never make a stamp weighing more than 350 lbs. When ; 
they first began to mine in California they made their stamps 
weigh nearly a tun. Ina few years they came down to a! 
thousand pounds. Later they have fallen another 100 per | 
cent.,and the business of quartz mining improves in propor- { 
tion. They are just adopting a quartz crusher, combining, | 
like Gardner’s, a grinding and crushing motion, which, with the | 
aid of one man, daily crushes to the fineness of peas or rice, ; 
sufficient rock to supply 40 stamps; thus performing more j 
than half the work of the stamps, saving half their wear and | 
tear, consequently much of the cost of crushing the rock. The 

machine is called “ Brodie’s Quartz Crusher.” It is probably 

not superior to Blake’s, Gardner’s, or Dodge’s, many of which i 
are already in Colorado, and some of themin use. It would ; 
seem that the advantage of using these machines is not gen-; 
erally understood. By crushing the rock to a uniform size, it ; 
enables the stamps in the batteries to always fell on an even | 
surface, and thus operate with more uniform effect in crush- : 
ing, and it saves the breaking of shoes and dies, by leaving no 
large pieces of hard rock for the stamps to fall on unevenly. In 
the account of the Victoria works, which make a profit on $2- : 
rock, published by us lately, we find that “the quartz is sup- 
plied to the batteries by a self-feeding apparatus, requiring the 
attention of one manonly to sixty stamps.” Why cannot we 
profit by these full-set examples of our neighbors? Here, it isa 
man’s work to feed a section, or twenty stamps. Again, the; 
simplest means for amalgamating are the favorites both in Aus- | 
tralia and California. Quicksilver is bestowed in a thousand 
ingenious little hiding places, over which the crushed ores! 
must pass. Blankets are the stand-by, however, and their use 
seems to result in complete success. Indeed, it is hard to con- | 
ceive how gold can be carried over from ten to fifty feet length 


| 
| 
| 


from the stamps. In Australia, where they make the poorest : 
rock pay, the battery screens have 120 holes to the inch, and 
the ore from the batteries passes over twenty-four feet length 
of blanketing. We go to the trouble of publishing and re- 
publishing these things, in the hope that some of our mill-} 
men, or all of them, will act on the suggestions, which are 
eminently practical. Except in the matter of heavy stamps, | 
the improvements we speak of would cause no detention or 
expense. And let nobody ever again have a stamp made! 
weighing more than 450 pounds. There n’t a mill-man of 
any experience in the Territory, who is not already convinced 
that light stamps, dropping faster, will do a great deal better 
work than such as we now universally have. Make the bat- 
teries so that there should be absolutely no space below the 
face of the dies, break the ore as fine as peas witha quartz 
crusher, of some kind, there are enough of them, and then lay 
down blankets to catch the gold. With this for treatment, 
and an average mine, systematically opened by shafts and 
galleries, so as toalways have paying ground in sight; with | 
amine pump and power to run it and hoist ore; with no 
sinecure offices to be filled at big salaries; with a careful 
manager, who is honest and energetic, and knows the value | 
of money, all of which, in most cases, are easily attainable ; 
and, finally, with a railroad to the base of the mountains, 
conferring a thousand benefits it is needless to specify, the 
cost of quartz mining and milling in Colorado, may be reduced 
from $15 to at most $10, if not $5, per ton. 

[From reading the foregoing it is quite evident that im-/| 


! 


oe - 
Gas Lighting by Electricity. : 
One of the most persevering inventors of the present times | 


is Mr. Samuel Gardiner, of this city, whose various improve-! 
ments connected with the use of electricity for gas lighting | 
have been duly chronicled in our pages. When the dome of 
the Capitol at Washington began to rise, it became a serious 


problem how to light the immense concave. Mr Gardiner ; 
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| thousand tuns of ice this winter. 


| -- 


of blanketing by the sluggish current of water usually run i 


: York City. Noy. 21, 1866. 


the solution of the question, and after several years of con- 
stant labor, his efforts have been crowned with complete 
success, 

We copy the following interesting description from the re- 


‘port of the official committee appointed to examine the con- 


dition of the work, Messrs. Shaffner, Pike, and Knight : 


The gas pipe connections consist of circles of burners at 45, 80, and 165 feet 

‘om the floor of the rotunda, and are furnished with 300, 325, and 425 burners 
Tespectively, In addition to these, a cluster of 90 burners is placed in the 
tholus ata hight of 264 feet from the floor, and being 60 fect above the crown 
of the dome is, of course, invisible from the interior, but is a beautiful object 
viewed from the Capitol grounds, and visible at a distance of many miles. 

The fiow of #88 at each tier, and in the tholus, is equalized by a regulator, 
and governed by a stop-cock, the latter being opened and closcd_by électro- 
magnetic engines in their immediate vicinity, worked trom the battery, the 
cen‘ral brain of the apparatus from which ramifies the nervous fiuid which 
yitalizes the motive agents and the illuminating coil of each of the 1,136 

ners. 

The battery occupies an elliptical room 45 by 386 fect, and consists of 200 glass 

jars of a depth and diameter of about 13 inches, containing two zinc plates 9 


; by 10inches, weighing 6 pounds each, and an interposed curbon plate, all sup- 


ported by suitable insulators in the acid bath. It-is disposed on benches in 
concentric series in the room, and arranged in sections of 20 jars cach, to be 


: brought into service as required. 


The connections consist of five miles of No. 10 copper wire, doubly wrap- 

ped with linen yarn, and, when necessary, encased in India-rubber tubing: 
his i3 securely laid in protecting Dipes or through passages drilled through 

the walls, the return circuit from the engines and the burners being made 
through the gas pipes. 

The burners used have an indestructible lava tip, which acts as an insulator, 
and each is provided with an insulated coil of platinum wire, placed on one 
side of the orifice, so as not to interfere with the tree exit of the gas, which is 
Hehted by exposure to the red-hot metal when the electric connection is 
made. 
 Thetiers of burners are divided into sections of from 30 to 50 burners, each 
section having independent connection with the instrument, so that a tier 
being divided into ten sections, it is lighted by a corresponding number of 
pulsations following the flow of the gas, which is turned on by the electro- 
magnetic engine belonging to, and in the vicinity of the tier.. The manipula- 


; tion which by successive pulsations operates the engines, makes the series of 


illuminating connections, and registers the work, is pcriormed in a passage- 
way leading north from the floor of the rotunda, and perhaps 50 feet from the 
ery. 

The electro-magnetic engines consist of a double helix, with a sliding arma- 
ture, on which is a latch which operates a ratchet wheel on the axis of the 
stop-cock. The operator, by a succession of electric connections, works the 
armature piston, and turns the plug of the stop-cock such a fraction of a re- 
volution as is represented by a number of teeth on the ratchet wheel. 

The handsomely engraved dial-plate, of silver, has keys, eleven in number, 
and with acorresponding number of vernices. 

e primary electric connection with the battery is made by astud in the 
centralkey, which, by rotation, is made to bring such a portion of the battery 


| into play as may be required, avernice indicating the cxtent of battery con- 


nection which takes place in successive sections of 20 jars. 
The surrounding keys, ten in number, are equally divided between the 
du ties of turning on the gasand lighting the same atthe five levels for which 


} the dial-plate and keys are adapted. But four of these areyet arranged, con- 


sisting of the tiers at the elevation of 45, 80, and 165 feet, respectively, and the 
tholus at 264 feet. 

_The fifth may be used for a proposed tier at thespring of the dome, ora 
circle to illuminate the picture, as you may desire, F 

Each gas-key has a dark and a light segment on its disc, which are exhibited 
atan opening in the dial-plate,in correspondence with the closed and open 
position of the stop-cock, which governs the flow of gas at the tier repre- 
sented by the said key. 

Each lighting key has a pointer, which indicates on its vernice the extent to 
which the electric connection has been made in the sections of the tier to 
which it belongs. 

The apparent column of light in the tholus, erived from 90 burners, with 
renectors and prisms, was designed by Mr. Gardiner, and has a beautiful 
effect. 

The prospective cost of maintenance, so far as it consists in the waste of 
materials used in the 200-jar battery, may amount to 600 pounds of zinc, 80 
pounds of mercury, and 50 gallons of sulphuric acid, per atnum. 

So far as appears tous, the apparatus requires but proper ordinary care 
and attention to maintain it in effective condition, and lighting of the 
burners can be more effectively and economically avcompl d by the use of 
this apparatus than by any other appliance that has come under our notice. 

The workmanship of the dial and appurtenaaces, and the electro-magnetic 
engines, issubstantial and elegant, and deservedly attracts great attention 
from expert and intelligent casual visitors, from whom the effect of the man- 
ipulation of the keys elicits murmurs of. applause. ? 

Many doubts as to the ultimate success of the enterprise have arisen in the 
minds of persons quite familiar with the science, when the great amount and 
proximity of tie metal in the iron dome was considered, and on account. of 
other difficulties incident to the scale of the apparatus and connections, but 
these are happily set at rest, aud the approprateness of the exhibition of 
American enterprise in the national Capitol has given zest to the coogratula- 
tions tendered to tre inventor and contractor, Mr. Gardiner. 

We have to report, in Conclusion, t: at the work has been well done; its 
efficiency and practical performance leave nothing to be desired; its perma- 
meIiey avery well be admitted fyom the solid and hovest character of the work; 
and the economy with which it perrorms its duty is beyond dispute. 


Mr. Gardiner’s improvements are applicable to the turning 


;on, lighting and turning off gas for strect lamps, public 
: buildings, and private dwellings. 


We understand that he is 
now engaged in developing a project for the lighting of gas 
in theaters, saloons and dwellings, in this city, with an. ar- 
rangement for an electric reservoir, so that when connection 
is made with a wire passing through the street, the burners 
in the connected building will be lighted or shut off at the 
will of the occupants, by mercly pressing a key. This is an 
extensive enterprise. 
en oe oie : 
TALBOT, Rust & Co., have Jately built an ice house at Reck- 
port, Me., costing $6,000, in which they expect to pack ten 


Recent Ameviran and foreign Latents. 


weekly notes of some of the more promi- 


Under this heading we shalt publish 
nent home and foreign patents. 


> HAME Fasteninc.—W. J. Alexander, Manchester, Delaware.—This device 


is for fastening the hames upon the collar, and consists of two portions at- 
' tached to the respective hames; one slipping into the other, and fastening 
therein by the engagement of a spring catch, with recesses in the socket, 
The catch piece is detached from the socket by a peculiar motion,and the 


whole is metallic,and intended to prevent the fastening from being gnawed 
and destroyed, as is frequentiy the case with mule harness. 


ANcvEL PATENT.—Frederick Maunder, of Barnstaple, England, has re- 


cently taken outa patent in that countryfor an invention to prevent the re- 


currence of periods of excessive speculation and panic. We hope Mr. Maun- 
der will Come this way with his invention. Ae would find here many places 


where its application would be of immenseimportance. 


a mel EE pr eee 


Inventions Patented in England by Americans. 
[Condensed from the “ Journal of the Commissieners of Patents.”’] 


PROVISIONAL PROTECTION FOR SYX MONTHS. 


2,806. MACHINERY FOR SPINNING, DOUBLING AND TWISTING WOOL AND 
OTHER FIBROUS ‘MA'TERIALS.—Chatles B, Hoard, Watertown, N.Y. Oct. 30, 
1866. 

2,899.—CuucK FoR HorpINnG DRILLS AND OTMER Toouis.—Albert Beach, 
Newark, N. J. Nov. 7, 1866. Ca 

2,908. REAPING MACHINES.— William Schuckers, New York City. Nov. 
‘i, 1866. 

2,928.—PocKET KNIrE.—William Sausser, Hannibal, Mo., Nov. 9, 1866. | 

2,943.—MANUFACTURE OF CHAINS, AND MACHINERY EMPLOYED THEREIN.— 


| Joseph Copley, Jr., Alleghany, Pa., Nov. 10, 1866. 


3,026,—CARRIAGE WHEEL.—Ellis J. Morton, Cambridge, Mass. Nov. 19, 1866. 
3,054. VoLuTE Sprinc.—John Freeland and Daniel Ward, both of New 


‘ John O. 
3,058. MACHINERY FOR MANUFACTURING SPIKES AND ItrvErs, 
Reilley and Alexander Wiley, both of Baltimore, Md. Nov. 21, ie : 
04 a 
3,059.—MopE OF AND MEANS FoR ATTACHING CASTERS TO ‘THE STANDS 
SWING MaCHINES.—Myron Perry, New York City, Nov. 21, 1866. if 
x 3 G FIBROUS 
3,070. MACHINERY OR APPARATUS FOR OPENING AND CLEANIN 
MarErras.—Charles G. Sargent, Graniteville, Mass. Nov. 22, 1866. ; 
3,065.—Macninery For Drying Rocxs.—Charles Burleigh, Fitchburg, 
Mass.,. Nov. 22, 1866. dee cect ines 
3,098.—LooMs FOR MANUFACTURING PiLE FABRICS, PART OF - 
een aened RE APPLICABLE TO THE MANUFACTURE OF OTHER FaBrics.— 
William G. Hartley, Saxonville, Mass. Nov. 24, 1866. . 
N: y US 
3,106.—PRocEss FOR EXTRACTING O1L AND PARAFFINE FROM BITUMINO 
SuBsT ancES.—S. Lloyd Wiegand, Philadelphia, Pa. Nov. 26, 1866. 
3,186.-MoWING AND REAPING MACHINES, PARTLY APPL 
RIAGES AND OTHER WHEELED VEnICLES,—John G. Perry, 
R.I. Dec. 4, 1866, 
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Improved Apparatus for Wheelwrights. 


Wheelwrights and carriage makers are gradually rejecting 
the old system of hand work and bringing machinery into 
their business. In large manufactories this has been done for 
years, but even in country concerns, and where the amount of 
custom is limited, it is found to Le profitable to use machinery 
where muscle has heretofore been employed. The machinery 
represented in the engravings is just what is needed to enable 
these small manufacturers to compete with those whose pat- 
ronage and facilities are very superior ; and for them, even, 
this device may be found advantageous. 

Fig. 1 represents a machine for sawing spokes to length and 
tenoning them The full 
details of the machine could 
not be represented in a per- 
spective view, but may be 
understood by the descrip- 
tion. The hub being mor- 
tised, and the spokesdriven 
in, the skeleton wheel is 
secured to a movable slid- 
ing table on the frame, A, 
by a hook bolt secured by 
the lever nut, B. By means 
of the treadle, C, and a 
pinion on the shaft, D, en- 
gaging with a rack under 
the sliding carriage, the 
spokes are brought in ro- 
tation under the circular 
saw on the arbor, EK, and 
are sawed off to equal 
lengths ; the upright frame, 
F, carrying the saw and its 
attendant machinery, is ca- 
pable of being swung diag- 
onally with the main frame, 
being secured in the de- 
sired position by the screw 
wrench, G. This is to allow 
the spokes as they are 
sawed to swing on their 
common centers without 
coming in contact with the 
face of the saw. 

The spokes being sawed 
to length, the hollow auger 
seen in Figs. 2 and 3, which 
is secured in the end of the saw mandrel, is lowered to posi- 
tion, the movable carriage being allowed to recede by the 
weight, H,and the checks, I, on the longitudinal rod, are 
secured to a point which shall allow the sliding carriage to 
move just far enough forward to make a tenon of the proper 
length on each spoke. The pulley, J, is attached to an adjust- 
able frame, which is hinged at one end, and when not in use 
is swung back against the frame, A. This pulley is designed 
to carry a belt of sand paper or other polishing material, to 
be driven by a pulley on a shaft occupying the place of the 
arbor, E, in the engraving. 

The carriage, F, can be raised or lowered by the screw, K, 
to accommodate the action of the saw or the hollow arbor. 
The frame, F, can be readily removed, and another substituted 
carrying two saws, which, by means of a curved and rabbeted 
carriage placed in front of the sliding table, will bring a felloe 
to the upright frame, sawing the ends to length, boring the 
mortises, and, by a rotary planing head, dressing the felloe to 
size. The lever, L, secures the spokes near their outer ends toa 
rest, and is held in place by a swing lever acting as a button. 

Fig. 2 isan axial section of the hollow auger. A is the 
stock, B one of the radial wings for receiving the flange of 
the cutter, C. The space, D, is the hollow for the reception of 
the tenon after itis formed. Fig. 3 shows a cross section of 
the suger. The bitsof this auger are made so asto secure the 
greatest strength with the smallest amount of material. 
They are adjustable by means of set screws, so that the cut 
may be regulated_t will. 

The machine may be driven either by hand, as-seen in the 
engravings, or by power, and is easily and readily adapted to 
the tenoning of spokes, dressing and mortising of felloes, or 
to the uses of an ordinary drill and boring machine. It isthe 
subject of two patents, obtained through the Scientific Ameri- 
can Patent Agency, dated Sept. 4 and Oct. 2, 1866. For fur- 
ther facts and particulars address James Lefeber, Cambridge 
City, Ind. 

—_————q.~+2 e_____—_- 


CHEMICAL INGREDIENTS OF CELESTIAL LIGHT. 


Among all the wonders of science, none is more beautiful 
than the detection of the atmospheres and mineral elements 
of celestial bodies, by the analysis of their light. If the vapor 
of any particular substance is present in a flame, it imparts 
tothe prismatic spectrum of that flame certain characteristic 
lines of brightness in certain invariable positions. Then, if 
light from another source be passed through that flame, the 
spectrum of the transmitted ray will lose color, intercepted 
as it were, just where the characteristic bright lines of the 
other spectrum occur, and dark lines will be seen in ‘their 
place. Such dark lines, taking the places of bright lines 
characteristic of a variety of known mineral elements, are 
always to be observed in the spectrum of solar light ; whence 
it is inferred that solar light has passed through an atmo- 
sphere containing vapor of such minerals, As it has been set- 
tled that our atmosphere does not contain vapors of solid 
bodies, the deduction is made that these elements must be 
present in the atmosphere of the sun, and therefore in its 
mass. The same observations are made, with the same con- 


clusions, upon the stars. Modern philosophers have deter- 
mined the exact influence of the earth’s atmosphere upon 
the solar and stellar spectra, by experimenting upon the more 
nearly vertical rays, which pass through the least distance of 
the earth’s vapors, in comparison with the level rays which 
pass through most of those vapors. M. Jansen, a Belgian 
philosopher, has proved that the dark band observed in the 
solar spectrum, when the rays are level to the horizon, con- 
sists of a multitude of fine lines, which are always present, 
but diminish in number and intensity as the ray passes 
through a less expanse of vapor; and at any hour, the higher 


the dew-point, the more distinct and numerous are these 


Fig.l 
J 


LEFEBER’S SPOKE TENONING MACHINE. 


same dark lines. By this means the influence of foreign at- 
mospheres is accurately discriminated from that of our own, 
and the cause of the latter is shown to be the moisture or 
other contents of terrestrial vapor ; which again suggests a 
means of measuring the moisture of the air in regions other- 
wise inaccessible, and of determining whether watery vapor 
exists in the atmosphere of the heavenly bodies. The terres- 
trial dark lines thus discriminated, are found to be ten times 
more numerous in the red and yellow of the spectrum, and 
their intermediate tints, than those produced by the mineral 
vapors of the sun’s atmosphere; while in the remainder of 
the spectrum, the latter class of negative lines greatly pre- 
dominate. This coincides with the common fact, that red, 
orange and yellow colors are displayed when the terrestrial 
vapors are most deeply shown in the horizontal rays of the 
sun; thereby abstracting much of those colors from the 
spectrum, and leaving dark lines in their place. 

KEARNEY’S WATER VALVE FOR WATER SUPPLY PIPES, 

GAS COMPANIES, STEAM ENGINES, ETC. 


It must be conceded that the water valves or gates at pres- 
ent in use are defective and attended with many serious ob- 


jections. From their construction they are liable to freeze, 
and of course to burst. The top of the valve projecting above 
the body of the pipe, mains, in low grounds particularly, must 
be dipped in order to gain sufficient earth for protection of the 
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screw and pavement. The seatsof the valve being exposed, 
foreign substances drift into them and prevent the effectual 
closing of the valve. The opening or shutting a heavy valve 
is attended with great labor, and when done by inexperienced 
employees, the pipes often burst from the too sudden and 
rapid pressure of the water. 

The inventor and patentee of the valve illustrated herewith 
is a working engineer in one of the principal steam water- 
supply works in this country, and from practical experience 
thinks he has accomplished the work of producing a very per- 
fect valve. The following letters will fully explain its con- 
struction: A, casing of valve; B, flanges of supply pipe; C, 
valve; D, screw; F, stuffing 
box ; J, pillars supporting 
worm ;H, gear; I, worm; O, 
cock. The advantages claimed 
are as follows. From its con- 
struction all liability to freez- 
ing is avoided. No possibil- 
ity of foreign substances of 
any nature preventing the 
valve closing, and the straight 
line of the pipe is not disoon- 
tinued. When the® valve is 
in a state of rest there is no 
wearing of thescrew and nut, 
to which suspended valves, 
from the lateral motion of 
valves by the current, are sub- 
ject. 

The cock, O, is intended to 
draw off or blow out any fine 
foreign substances which may 
collect at the bottom of the 
valve casing, when the valve 
has been closed any length of 
time. The upper corners of 
the valve being square, the 
valve is guided fairly over the 
face of the seats, thus pre- 
venting fouling and shearing, 
as in the ordinary form of 
valve. In first starting or low- 
ering the valve in order to 
openit, thescrew, D, is turned 
by applying power to worn, I, 
the latter being thrown in 
gear by worm wheel, and by 
this means the valve may be started with facility whatever the 
pressure of the water in the supply pipe may be, and after the 
valve is partially lowered and opened, the power may be applied 
directly to the screw, D, which will, of course, move it with 
greater speed, the worm, I, being previously thrown out from 
worm wheel; thus the labor of opening and shutting the 
valve under great pressure is materially reduced by the com- 
bined power, and the danger of bursting the pipes by the too 
sudden pressure of the water is avoided. Small valves under 
light pressure do not require the combination, and any other 
compound gearing can be used. This valve is also well 
adapted for gas companies, as the screw is nearly on a level 
with the pipe. We are pleased to learn that the water valve 
is already in use. 

This valve was patented through the Scientific American 
Patent Agency, Sept. 11, 1866. For further information ad- 
dress the patentee, Wm. Kearney, Belleville, N. J., or Robt. B. 
Carter, of Griffith & Co., sole agent, No. 24 Cliff street, New 
York City, where a perfect valve can be seen. 


Fig. 


HS oO oo 
The Meteoric Shower in Turkey. 


A correspondent of the WV. Y. Tridune, writing from Con- 
stantinople, alludes to a most beautiful display of meteors 
observed there on the morning of November 138th and 14th. 
On the first morning he noticed about 4,000 per hour, the act- 
ual number that fell being, of course, much larger. On the 
14th, the sky was obscured with clouds, until nearly sunrise ; 
but the display of meteors, between two and three o’clock, was 
undoubtedly some 10,000 an hour. On both occasions they 
were of all sizes and colors. Many of them lit up the heavens 
like a flash of lightning ; and in several instances they left 
trails of light behind them from 5° to 20° in length, which 
remained some five minutes. Not a few persons were alarmed 
at this rare and startling phenomenon,. believing that the 
stars were falling from heaven. A great fire occurred in the 
midst of the display, on one night, and the writer surmises 
that it might have been originated by a falling meteor. 

The grand shower, in this country, of 1833, it may be re- 
membered, was preceded by a display in Europe, of great 
beauty, the year before ; a chance, therefore, seems to exist, 
that we may yet have an opportunity of witnessing this sub- 
lime species of celestial pyrotechnics during the fall of 1867. 

> 
A Neat Skate. 


Specimens of the McCormick’s patent skates have been 
shown to us which are intended for the Paris Exposi- 
tion. They are of great beauty, being highly finished, 
plated, and ornamentéd with engraving. But the most nota- 
ble feature in these skates is their lightness and perfect work- 
manship. The top which attaches to the sole isof sheet steel, 
recessed at the heel, by “striking up,’ in the most perfect 
manner. The corners are turned sharp, and the metal is as 
smooth and even as though cast ina mold. The patentee in- 
forms us he is unable to fill the ordersas rapidly as they 
come in. The skates appear to be perfection both in material . 
and -workmanship. The agents are Clark, Wilson & Co., 
Beekman street, New York City. 
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ADVERTISERS. 


The value of the ScIENTIFIC AMERICAN as an advertising 
medium cannot be over-estimated. Its circulation is ten times 
greater than that of any similar journal now published. It 
goes into all the States and territories, and is read in all the 
principal libraries and reading rooms of the world. We invite 
the attention of those who wish to make their business known 
A 
business man wants something more than to see his advertise- 


to the liberal terms offered in our advertising columns. 
ment in a printed newspaper. He wants circulation. If it is 
worth 25 cts. per line to advertise in a paper of three thous- 
sand circulation, it is worth $2.50 per line to advertise in one 
of thirty thousand. The value of an advertisement depends 


chiefly upon the circulation that is given to it. 


eo 
REFORMS IN THE PATENT OFFICE. 


In our last number we called the attention of Congress to 
the condition of the Patent Office, and urged upon that body 
the importance of appointing a committee to enquire what 
further legislation is necessary, to provide for the present 
wants and future expansion of that department. We hope 
some member of Congress will take hold of this urgent mat- 
ter, and move a committee. 

Pending such inquiry, we wish to offer a few additional 
suggestions. An immediate relief can be given to the Office 
by the prompt removal of the Agricultural Bureau. <A tem- 
porary building might be constructed for its use and conven- 
ience in the inchoate Geographical and Agricultural Park on 
Rock Creek. What more graceful or appropriate suggestion 
could be made? The usefulness of the Bureau could be much 
strengthened by such change. Commissioner Newton and 
his able staff could spend much time in that rural spot in ex- 
perimenting upon vegetables and plants. He would be able 
to see how the seeds of the common egg-plant are made to 
produce the prince’s feather—a change which we were aston- 
ished to witness in our garden the last season, the product of 
a few seeds kindly supplied to us from the Patent Office. 

Another thing, still more important; the Patent Office, in- 
stead of being a mere dependency of the Interior Department, 
ought to bé an independent bureau. The Commissioner should 
have full control of its details and its appointments. The 
Patent Office is no place for mere office hunters, but it always 
will be subject to this baleful influence so long as the Com- 
missioner is held subordinate to the Secretary of the In- 
terior, who cannot resist the clamor of his supporters for situ- 
ations at his disposal. Whenever vacancies occur in the 
Patent Office, the Secretary—with the best intentions—is 
liable to repeat the error of appointing men to positions, who 
might be more profitably employed in pulling stumps and 
hoeing corn. An Examiner in the Patent Office should bring 
to its duties a mind well instructed in physics and mechanics. 
Unless he possesses these qualifications as a basis, he can 
never render such service as the law contemplates. The 
salaries now paid are beggarly. There are old and faithful 
Examiners in the Patent Office who are barely able to support 
themselves and their families on the pay they now get. This 
is a disgrace to the Government, and ought no longer to be 
tolerated. Valuable talent cannot be permanently secured 
unless the salaries are raised. We don’t wonder that so many 
changes occur in the Office : the wonder is that there are no 


The Givemmenta is ‘building a new office for is Sectiary 
of State, and a new War office is alsoto be built. This is all 
right: the old buildings were unfit. Now let us have a new 
building for the Department of the Interior, and another step 
will have been taken in the right direction. 

~~ 2 > _____ 
FERTILITY OF AMERICAN GENIUS. 


Archeologists recognize in the pre-historic times, the three 
periods known as the stone, the bronze, and the iron ages. 
During the reign of barbarism, the weapons, utensils and or- 
naments of the nations, were few and carved in the roughest 
manner from wood or stone by every individual, as occasion 


demanded. Working in metal was the first great step in 
civilization, and naturally with limited resources the easily 
fused alloys would be employed prior to the introduction of 
iron working. 

The wants of the patriarchs were few, and of the simplest 
character. Ingenuity received no impetus for putting itself 
in action, comforts were of the most primitive character and 
luxuries there were none. Descending to comparative modern 
times, history shows that even the use of chimneys for fire 
places, was unknown in England till the time of Richard IL 


#41 and as late as the Elizabethan age, such a simple contriv- 
4/ ance was regarded as a luxury only to be enjoyed by the 


wealthy. 

The list of patent claims granted during the past six 
months, and published in the volume of the SCIENTIFIC 
AMERICAN just completed, may be considered as an index of 
this age of progress, and on examination it may reveal some 
facts of interest. A comparison with similar records of pre- 
vious years, shows that certain contrivances are either in 
great demand or open a wide range for the ingenuity of in- 
ventors. As instances of this class it appears that cultiva- 
tors, plows, churns, and washing machines have been made 
the subjects of sixty-three, fifty-two, fifty, and forty-eight 
patents respectively. Agricultural and farming implements 
furnish a fruitful field for the ingenious, for we note patents 
issued for thirty-three varieties of harvesters, twenty-four 
hay forks, twenty horse rakes, twenty-five corn planters, 
twelve potato diggers, nine reapers ; fences of forty-seven pat- 
terns, and forty-three gates, twenty-two beghives and an equal 
number of brick machines, bridles, and coloring matter for 
butter ; the pumps number thirty-two, and evaporators fifteen. 

In the household line we have seven different castors, 
twenty-eight broom heads, and eleven bottle stoppers, eigh- 
teen bed bottoms, and fifteen patent springs, baking pans, 
baskets, buttons, and apple parers; eight wringers, seven 
sprinklers and clothes dryers; peasheller and fruit cans, 
stoves and sadirons; fourteen lamps, and twenty lanterns. 
Such a primitive contrivance as an wmbrella seems hardly 
worthy of improvement, yet five successful inventors un- 
doubtedly deem themselves fortunate in having obtained as 
many patents. 

Property is defended and the curious are excluded by 
means of twenty-five locks and padlocks, while nine new 
burglar-alarms are warranted to detect and expose the in- 
truder. 

Contributions to the musical world are briefly enumerated : 
an improved cornet, banjo, piano, and harmonium, besides a 
musical attachment for bird cages. 

For traveling, carriages and carriage fixtures have received 
twenty-five patents. For railroads we notice car brakes to 
the number of sixteen, twice that number of new car coup- 
lings, and the danger incident to such traveling is dispensed 
with by safety switches, car trucks and bridges. Should 
accident befall the traveler in spite of these precautions, the 
injured man may make use of one of the many artificial 
arms, legs, hands, eyes or teeth. “Patent medicines” of 
twenty varieties, are sure to find a ready sale. 

Labor-saving machines have been opposed on the ground 
that by their introduction former workmen must be thrown 
out of employment. The fallacy of this reasoning is shown 
by the friends of progress, in a reference to the kindred 
branches of industry created thereby, and no better illustra- 
tion of this truth can be found than is shown in the case of 
the sewing machine. In the past six months, nineteen ma- 
chines proper have been patented, in addition to twenty-eight 
new attachments, connected with and dependent for suc- 
cess upon the use of the machine, and demanding. in their 
manufacture, the services of a large body of additional hands. 

Many items of interest might be further enumerated, but 
the result would be such a heterogeneous collection as to 
rival the far-famed inventory of goods displayed as a sign at 
a country store, which, informing the public in a poetic strain 
of the commodities to be disposed of, closed with “Gimlets 
Godly books and Groceries for sale here.” 

ro 
CASE HARDENING OF IRON. 

This simple process, so useful to the mechanic, is not always 
understood even by workmen of considerable experience. 

The effect of case hardening is to convert the surface of 
iron to steel. It is, in fact, a process of cementation, differing 
mainly from the manufacture of true steel in the different 
lengths of time employed. Truecase hardening is effected by 
packing the article to be hardened in a box with ground or 
broken bones, particles of horns, raw hide, and even tanned 
leather. The box should be of cast iron, of any convenient 
form, large enough to receive the article to be case-hardened 
and to admit of surrounding it with the material used. It 
ought really to be covered and Juted air-tight, although tol- 
erably good results may be obtained if itis left open. The 
box with its contents is placed in a furnace, the fire of which 
should surround it. The fuel may be anthracite or coke, but 


more. 


preferably charcoal. The longer the heat is kept up, the 
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deeper will be the action of the cementing materials. Ede 
says that in half an hour after the box and its contents are 
thoroughly heated, the coating of steel or case-hardening will 
be scarcely the thickness of a sixpence; in an hour double 
that, etc. 

But this process is lengthy and not always convenient. 
Frequently all the mechanic requires is a thin coating of in- 
durated metal on the outside of the article, which will not be 
subject to ordinary abrasion or the action of a file. For this 
purpose prussiate of potash is largely employed and has be- 
come an article of commercial importance. It is a ferrocyan- 
ide of potassium, and is made from animal matters containing 
nitrogen, as blood, hoofs, hides, woolen rags, hair, leather, 
and animal offal, charred in retorts and then fused with potash. 
The mass is then drawn, cooled, filtered, and dried for crystal- 
lization. The result is a crystallized yellow mass. This is 
pulverized for use. 

In case hardening with prussiate of potash, the article of 
wrought or cast iron is heated in a furnace or forge to a light 
red, the powdered prussiate then sifted on, when it fluxes, 
and the article may be immediately removed and plunged in- 
to cold water. Reheating it is of no benefit, but really a de- 
triment. One application of the prussiate is sufficient. 

~~ < o 
COMMISSIONERS TO THE FRENCH EXHIBITION. 


ScIENTIFIC (PAID) ComMissions—Professor Louis Agas- 
siz, Cambridge, Massachusetts; James H. Bower, Chicago, 
Illinois: Henry d’Aligny, Superior City, Wisconsin ; William 
Slade, Cleveland, Ohio; Henry Fuiling, Portland, Oregon ; 
John P. Kennedy, Baltimore, Maryland; Samuel B. Ruggles, 
New York; J. Lawrence Smith, Nashville, Tennessee ; J. P. 
Lesley, Philadelphia, Pennsylvania; W. A. P. Barnard, New 
York. 


HonorRARY CoMMIssions—A. T. Stewart, J. H. Alexander, 
J. R. Freeze, R. G. Peterson, Charles B. Norton, John W. 
Ginnis, Iowa, W. J. Valentine, J. Hervey Jones, William A. 
Adams, Frank Leslie, Dr. Thomas W. Evans, J. G. Usher, J. 
P. Reynolds, 8. H. Wales, John G. Butler, John C. Wil- 
stead, P. T. Barnum, A. Shaffer. 

' At the French Exhibition of 1855, the number of United 
States-Commissioners in attendance nearly equaled the num- 
ber of contributions from the States. One of the Commis- 
sioners spent most of his time in dealing out samples of Del- 
pit’s black snuff, of which he was an excellent judge, another 
superintended the sweeping and dusting out, the others 
dined out around and performed the duties of bowing and 
scraping to French dignitaries. In these respects they were 
found fully up to the standard of other nations. At the ap- 
proaching Exhibition in the spring of 1867, the display of 
American Commissioners promises well. Barnum will pro- 
bably establish an “ American Museum,” deliver lectures on 
temperance (the water in Paris is horrid,) and show off the 
go-ahead characteristics of the “universal Yankee nation.” 
Btewart has aroney eneugh to open a first class hotel, or a 
mammoth dry goods store. Agassiz can lecture on fish and 
South America. Frank Leslie can publish the Iustrated 
News. Ruggles can devote himself tothe metricsystem, Ken- 
nedy can furnish reminiscences of the American navy in 
other days, while Dr. Evans can operate on the teeth. 
Taken, as a whole, the American Commission is made up 
ofall the elements necessary to exhibit almost any phase of 
our national character. England, Austria, Russia and Prus- 
sia, propose to send two or three Commissioners only, but 
what they fall behind usin the volume of personal display, 
will be made upinthe greater number of articles on ex- 
hibition. 

CANADIAN PATENT LAWS. 


We have requests from four different parties, residents of 
Canada, asking us to urge their authorities to change the 
Canadian patent system. The shoe pinches just here, that 
these parties have applied for patents in the United Statesand 
have been compelled to pay in advance a patent fee of $500, 
simply for the reason that the patent laws of Canada discrim- 
inate against the citizens of the United States to such an ex- 
tent as to wholly prevent them from obtaining patents in 
those provinces. They very naturally dislike to pay this fee, 
and especially with no prospect of getting a cent in return if 
their claims are refused. Now we freely confess that this isa 
very awkward thing, but the remedy is simple. Whenever 
the Legislature of Canada enacts a law that will permit our 
citizens to take out patents there upon the same footing as 
resident subjects, that moment Canadian inventors can come 
here and get out patents on the same terms as citizens. The 
remedy is in their own hands and at their own option. We 
therefore urge our correspondents to turn their attention to 
the proper authorities and demand aremedy. The present 
Canadian patent system is a legalized bid for thieving upon 
the genius of our people. There is neither justice nor comity 
in it, and we shall be glad to chronicle the introduction of a 
patent code more in accordance with the spirit of the times. 
The same remarks apply equally to Nova Scotia. The system 
there is exclusive to residents, and belongs to the age of 


Queen Bess. 
oo 


TUNNELING on railroads is being pushed to an extreme. 
Even where a detour would avoid a bore, engineers seem to 
have a peculiar gratification in piercing the earth. Apart 
from the pride of a great work completed, is it not possible 
that the fascination of delving after the mysterious and un- 
known ‘may be aclue to the present rage for tunneling? We 
tunnel under lakes for water, through mountainsfor roads in- 
tended to save time and distance, and even propose to unite 
countries, severed by seas, with tunnels. This age may be 
called the age of the earth-borers. 
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COLORING AND DYEING 


: phorated hydrogen. 
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Objects exhibited with a special view to the amelioration of the moral 
and physical condition of the population. 
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‘(chiefly through Massachusetts liberality), in models of our 
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12, 1867. 


We pass to the tenth, and to our mind the grandest, group 
of the exhibition. Inthisdepartment the world will not deny 
that we have much to show for the benefit and instruction of 
mankind. In devices and arrangements for the improvement 


of the condition of the laboring classes, and for the better or- 


| ganization of labor, it must be confessed that England and 


France are ahead of us. The obvious. reason of this is, that 
our operatives are so well off in their independence, that it is 


difficult to induce them to combine, except for higher wages. 


For the same reason there is comparatively little pressure 
upon the other classes to organize beneficent movements for 


ithem, or to offer them an interest in the produce of their 
‘labor, as has been done so nobly and successfully by a few 
| English and French employers. 


Hosea Biglow’s 


true Americanidee, 
To make a man a man, and let him be, 


is the principle upon which our social economy has proceeded 
so far. The firstpart of it—to make a man a man—which is 
certainly better than everything else that can be done fora 
man, we have carried furtherthan any other people in history, 
and the exhibition will give our fellow-nations some hints, at 
Our public schools are to be represented 


best school houses, and representations of our most approved 
apparatus and modes of instruction, school books, results of 
education, and educational laws. Incidentally, not as a mat- 
ter of display, the free, simple, Bible religion, which nout- 
ishes the root of all our national happiness and grandeur, will 


ate of potash and then boiled in a solution of acetate of lead. | 


Another method for yellow is to boil the ivory a short time 
in diluted nitric acid. 


/ it would be of no interest here to particularize. Some of the 
more important or novel features intended, may strike the eye 


ORANGE.— As in yellow, first recipe, except to the fustic add as we glance over the departments in their order, and serve to | 
Brazil wood to deepen the color. | illustrate whatever is characteristic in the grand design of the | 
Rep.—Boil the ivory afew minutes ina mixture of cochi- French Government. It is gratifying to learn from the assur- | 


neal and vinegar ; or immerse it in a diluted solution of nitro- | 
muriate of tin, then boil it for half an hour in a decoction of 
Brazil wood or cochineal. 

ScARLET.—Same as the last, except the addition of fustic. | 

CHERRY RED.—Same as the last, with the addition of im-| 
mersing the ivory, after being dyed, in a diluted solution of 
potash | 

VioLET.—Dye red and afterward blue; or place the ivory | 
in a highly-diluted solution of tin and boil in the log wood bath 

PurRpLE.—As in the last, and place it in water containing a 
little nitric acid. 

GREEN.—Dye yellow and then blue; or immerse for half an 
hour ina solution of chromate of potash (concentrated), and 
expose to the sunlight. | 

Aniline dyes yield a very satisfactory result, being bright | 
and clear. i 

Another correspondent quotes the following from Dr. Wink- 
ler, in Bottger’s Polytechnic Notices :— 

YELLOW.— Dissolve one-fourth ofan ounce of picric acid in 
half an ounce of boiling water. Dilute one eighth of an ounce | 
of strong sulphuric acid with one fourth of an ounce of hot 
water by pouring the acid gradually into the water. Insert 
the ivory in the acidulated water, turn it around repeatedly 
in order to admit the acid to all parts, remove the ivory from 
the fluid and dry it. Then insert the dried ivory in the boil- | 
ing solution of the picric acid, turn it also around and leave it | 
in the solution until all parts appear of a uniform yellow | 
color. Then remove it from the solution of picric acid, dry and | 
polish the ivory with soap water and finely levigated | 
chalk. After the polishing the ivory possesses a permanent 
dark-lemon yellow color. 

BiuE—Insert the ivory for fifteen to twenty minutes in| 
diluted muriatic acid (half an ounce of acid for one pound of 
water, having the taste of a good vinegar), and from this; 
acidulated water transfer the ivory into a more or less con- | 
centrated solution of indigo-carmine (soluble indigo) and keep 
it in that solution until the ivory has assumed a uniform blue 
color; then dry and polish. 

GREEN.—Insert the blue-dyed ivory in a solution of picric ! 
acid as prescribed for the yellow color. 

Mr. Henry Connett, of Madison, Ind., sends the following, | 
which he has heard pronounced good, although never having } 
personally tried them :— 

Ivory may be dyed or stained black by a solution of brass | 
and a decoction of logwood ; green, by a solution of verdigris ; 
red, by being boiled with Brazil wood and lime water. 

To SorrEN Ivory.—Soak for three or four days in a mix- | 
ture of three ounces of spirit of nitre and 15 ounces of spring 
water, when it will be soft enough to obey the fingers. To 
color it in this state, dissolve the proper pigment in spirit of 
wine, then plunge in your ivory and leave until sufficiently 
tinged, then give it the proper form. To harden it, wrap in 
a sheet of white paper and cover with dry, decrepitated com- 
mon salt, and leave for twenty-four hours. To whiten ivory 
that has turned -brown, slack some lime in water, decant, 
and boil your ivory in this till white. | 

A correspondent from Northboro’, Mass.: 

Briack.—Let the ivory be laid for five or six hours in al 
diluted solution of neutral nitrate of pure silver, with access of | 
light, and it will assume a black cast. Ivory may be dyed 
blue by being laid orimmersed in a diluted solution of sulphate 
of indigo, partly saturated with potash. Green is given by 
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‘ collection of the very best works of American art, from private 


| Sanitary Commiszion stores, and the identical Christian Com- 


ances of the Agent, that our own country is to be fairly repre- | 
sented in all classes; the space, 42,000 feet within the palace, | 
having been entirely taken up, after rejecting many superflu- 
ous or inferior articles. 

Group number one will afford such a view of American 
achievement in the fine arts, as has never before been pre- 
sented, even in thiscountry. Thanks to the exertions of a 
self-organized committee of influential connoisseurs, a large 


and public galleries as well as studios, will grace this truly 
great department of the exhibition. The peculiar expenses of 
shipping and insuring these costly and delicate treasures will 
be paid by private liberality. | 

Group number two, nearly allied to the fine arts, includes, | 
under class 10, instruments of music, in which it is needless ; 
to say that our country will in certain respects make an im- | 
posing demonstration. In photography (class 9) our artists 
will hardly be behind, and will certainly not be backward. 
In the medical art (class 11), if humanity in its noblest devel- 
opment is to be the standard, our Sanitary department, or- 
ganized by Dr. Thomas W. Evans of Paris, with special refer- 
ence to the operations of the American Sanitary and Christian 
Commissions during the late war, will exhibit America in the 
van of real progress. We are glad to learn that a special sec- 
tion of the Exposition has been devoted to this object, outside 
of the space allotted to the Uni‘ed States. Among the arti- 
cles shown will be large, elegant and costly models of Dr. 
Harris’s hospital car, and Perot’s and Autenreith’s medicine 
wagons, fourof the best ambulances from actual service, an 
ambulance kitchen, a hospital tent completely furnished with ! 


mission coffee wagon which was in use in the field at the time 
of Lee’s surrender. Dr. Evans will have des:rved the grati- 
tude.of the represented world for this noble movement, on 
which he is said to have expended $25,000 or $30,000 out of 
his own pocket. 

In the third and fourth groups, we hear of nothing remark- 
able from Ameriva, except the suggestion that our grand 
deputation of fifty red aborigines, with their native attire, | 
weapons, paint, wigwams, domestic arts and utensils, and 
mode of life, will be a unique though primitive illustration of 
the subjects of “furniture” and “ garments.” This remarka- 
ble feature of the Exposition has been provided by the agency 
of the Commissioner for Minnesota, Dakota and Idaho, at the 
suggestion of the Imperial Commissioners themselves. The 
fifty Indians will embark with their “traps” about the 10th 
of March. They will probably fall under class 92, group 10, 
“Specimens of costume.” 

In the fifth group, class 40, products of mines ; class 41, pro- 
ducts of the forest; class 42, products of hunting and fishing | 
and collections of natural growth; and class 48, agricultural | 
products not food—no country can on the whole present so 
varied and important an exhibition as our own. The mam-| 
moth trees as well as the mines of the Pacific coast will be: 
represented. 

The sixth group has been overwhelmed with American con- 
tributions, with which, as a whole, no other country can vie. 
The whole infinite variety of our useful inventions it was im | 
possible, of course, to accommodate. A selection of the better ; 
class had to be made, and we must hope it was judiciously ' 
and yet liberally done. A very large amount, unavoidably | 


i 
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i be illustrated by an evangelical chapel, in which the grcat 
| Parisian gala day, which we revere as the Christian Sabbath, 
| Will be sacredly observed, in strange contrast, to Frenchmen, 
with the restless gayety which seems happiness to thein. 
The daily union prayer meeting is also to be maintained there, 
for the devout of all races and sects who hold one common 
spiritual Head. 

Every sort of religion and manners have free and equal 


| welcome, and as an offset to the above, Spain will exhibit a 


national characteristic—six bull fights—for which a Spanish 
company are making preparations on a gorgeous scale. Com- 
ment is unnecessary ; yet the condition of Spain will afford it, 
in the almost entire absence of contributions to the welfare and 
honor of humanity from a nation once the foremost in civiliz- 
ation and grandeur. 

The prizes amount to 800,000 francs, in sums of money or 
medals of gold and silver. Each nation is represented on the 
grand international jury of six hundred, according to the 
space allotted to it in the exhibition. This jury is divided 
into sixty-eight sub-juries on classes, which are to work simul- 
tancously, from the opening of the exhibition on April 1, and 
finish their awards before the 14th of May, except with re- 
gard to certain specified classes. The largest prizes are ten 


'of 100,000 francs each, and one grand prize of the same 
i amount, to persons, establishments or localities where by © 


special institutions harmony and well-being, material, moral 
and intellectual, have been promoted among those who carry 
on the same labors. A special jury will determine these 
awards. Inart, there are 189 prizes, from 400 to 2,000 francs 
each. In agricultural and industrial products, 250,000 francs 
will be distributed in gold, silver and bronze medals; the gold 
worth 1,000 francs each, and the others of the same character 


‘except the material only. Many other topics of interest pres- 
; ent themselves; but we reserve them for maturer attention 


as they sha’] come up in the actual progress of the exhibition, 
Se ee 
THE OCEAN YACHT RACE. 


On the 11th of December, at 1 P. M., three pleasure yachts 
started from Sandy Hook for the Isle of Wight, in a friendly 
trial of speed and good seamanship. The /lenrietta arrived 
at Cowes, Isle of Wight, at 5 minutes to 6 on the evening of 
the 25th; the Mleetwing, 8 hours ancl 15 minutes, and the 
Vesta, 9 hours and forty-five minutes, after. Considering the 
tonnage of the vessels, the season of the year selected, and 
the prevalence of gales during the passage, the time made was 
remarkable. The owner of each vessel staked $30,000 on the 
result. 

The Henrietta is a fore-and-aft schooner of 205 tuns, 108 
feet long, 23 feet beam, and 10 feet depth of hold. Sheis a 
keel boat, and was built in 1862, by Henry Steers, of Green- 
point, L. I, from a model by Wm. Tooker, of New York. 
She carried a crew of 27 men. Her owner, Mr. J.G. Ben- 
nett, Jr., son of the editor of the New York Herald, sailed in 
her. 

The Fleetwing has a capacity of 212 tons, is 106 feet long, 
24 feet beam, and has 10 feet depth of hold. She is also a 
keel boat. Her builder is Joseph Van Deusen, and she is not 
quite one year old. Her owner is Mr. George A. Osgood. 
Her crew consisted of 21 men. 

The Vesta is a center-board boat, built last spring, by Mr. 
Carll. She is 108 feet long on deck, and carried a crew of 24 
men. She is owned by P. Lorillard, of this city. 

The interest of this race does not end with its termination 
and the transfer of the money staked on the result. There is 


left out of the palace, will find accommodation as above | something behind all this to make it noteworthy. The daring 
stated on the island. 


dipping blued ivory for a few moments in a solution of nitro- 
muriate of tin, and then in a hot decoction of fustic. 

Rep DyE may be given by treating the ivory first with 
the tin mordant and then plunging it in a bathof Brazil wood. 

To MAKEIT FLEXIBLE.—This may be done by immersing | 
in a pure solution of phosphoric acid of sp. gr. 1:18 and leav. : 
ing it there tillsoft. It hardens on exposure to the air, but! 
will resume its pliancy when put in hot water. 

We may add that ivory is commonly silvered by immersing 
it for a few minutes in a solution of nitrate of silver and then 
placing it in clean water exposed to the sun’s rays ; or, better, 


| 


The seventh group will include some of the most original, 
interesting and “refreshing” items of the exhibition. Every 
country and grade of civilization will be represented, as 
far as possib'e, in its materials and styles of preparing and 
taking fsod. A genuine Japanese coffee house, with Japan- 
ese girls as attendants, is on its way; and specimens of the 


|eating and drinking of New England, New York, and the 


West, with every other race and nation—not merely to be 
looked at—will invite the hungry and thirsty and curious 
millions (for so they are reckoned) of strangers from all lands. 
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and skill displayed in crossing the stormiest ocean on the 
globe, at the most inclement season ; the confidence in the 
skill of man to thwart the fury of the elements; and, above 
all, the triumph of mechanical genius and good workman- 
ship, guided by scientific knowledge, evidenced in the build 
of these tiny craft, are facts in which every man and mechan- 
ic must feel a pride. Again, as one of the results, the cordial 
and generous manner in which these facts were recognized 
and the crews welcomed, by our brethren of the “sea- 
girt isle,” are additional elements in our satisfaction. Only 


one occurrenc 


accident of the loss of four men from the Flcetwing. 
a 


PRACTICAL EDUCATION FOR MECHANICS. 


Some months ago we advocated briefly the advantages of 
theoretical knowledge for mechanics, quoting one notable in- 
stance in support of our position. We wish now to allude as 


briefly to another department of the mechanic’s education— | 


the practical. This, it may be said, is obtained during the ap- 
prenticeship and in the practice of his business. True; but 


some of it might be obtained before he enters upon his ap-: 


prenticeship, and more during the period of his noviciate than 
scommonly the case. There are few schoolboys who do not 


evince the bent of their tastes before reaching the first stages ‘ 
of manhood, and it is saddening to notice sometimes how the | 


years of schooling have been little better than wasted by at- 
tention to branches of study which were not only distasteful : 
to the pupil, but could be of little or no value to him in his! 
after progress. To be sure, there are elementary studies 
which are necessary for all. Whatever may be the youth’s 
after station, he should be drilled in the rudiments of gener- ; 
al knowledge. But it is possible to partially prepare the fu- 
ture mechanic for his business by instruction more or less | 
practical, and to familiarize him with the results as well as | 
the principles of mechanical art. The structure, strength, 
useful properties and management of materials ; the differ- 
ences between the metals; the varying’ qualities of wood ; ; 
the uses of the simpler tools and machines; the principles of } 
mechanical movements and natural forces; the application of 
the rules of arithmetic to measurements and mechanical cal- 
culations, and illustrations of all these by reference to fam- : 
iliar objects, can be taught the boy with but little effort. 
Thus practically informed, he will enter the workshop pre- 
pared to appreciate its object and fitted to unravel its mysteries. 


| 
{ 
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i west from Omaha,a day and night mule team freight line, 


| adopted by the courts, All railroad tickets are good until used : | 
the condition “good for this day only” being of no value. : 
' No person has a right to monopolize more seats than he has! 
| paid for, and any article left in the seat while the owner is| 
temporarily absent, entitles him to his seat on his return.! 
| Passengers are bound to observe decorum in the cars, and | 
are obliged to comply with all reasonable demands to show | 
their tickets. Conductors are not obliged to make change, if | 
applicants for tickets do not offer the exact amount of their | 
fare. A loss of a ticket necessitates the purchase of another, } 
{or ejection from the car, and the latter penalty is lawful | 
for standing on the platform, or otherwise violating the rules | 
of the company. 
| The Directors of the Company organized about a year ago | 
| for the construction of arailroad from Oswego, N. Y., toJersey | 
| City, have been actively engaged in pushing forward the | 
project, and claim that the prospect for the ultimate construc- 
tion of the road is now flattering. The main reliance of the | 
friends of the new line, is in securing town subscriptions or 
the pledge of town bonds. 

The Southern Railroad of Chili, is now completed as far as | 
Curico, connecting the latter place with the capital, a dis- | 
tance of 120 miles. 
* The Iowa extension of the Chicago and Northwest Road, : 
is now completed to Woodbine, on the western boundary of 
the State, 450 miles from Chicago, and thirty-nine miles from 
Omaha, on the Missouri River, the initial point of the Union 
Pacific Railway. It is confidently expected that the track 
will be laid into Council Bluffs, Mo. before another month. ! 
From the terminus at the North Platte station, 290 miles: 


connects with Denver, Colorado territory. | 
The proposed railroad from Millerton, N. Y to Sheffield, j 


We shall have fewer of human machines and more of intelli- 
gent mechanics, who can doa good job and also understand | 
the philosophy of the means and materials employed and used. ; 
In the shop the apprentice should be shown the object of a 
manipulation, as well as taught how to perform it. Heshould | 
be directed to see and understand the connection of a drawing 
with the pattern, and of that with the parts and whole of the | 
completed structure. If a good job is given him to perform, a H 
little explanation as to its object and uses would often assist | 
him in its completion, and give him an interest in his work | 
impossible otherwise to be awakened. His judgment and dis- | 
cretion would thus be developed and he be improved, to his! 
employer’s benefit and his own advancement. H 
We cannot subscribe to the opinion of the engine driver in 
Dickens's “Mugby Junction” that fitters make the worst dri- 
vers because they understand too much of the internal struc- | 
ture andworkings of thelocomotive. Inmechanics,ignorance | 
is neither bliss nor benefit. Knowledge here is power. An 
educated judgment is better than the skillful hands of the! 
mere human machine. The operator of any machine should : 
have a thorough knowledge of all its parts, even though he | 
may not be able torepairor replace them when injured or 
lost ; and this statement applies to the driver of a locomotive 
as well as to the manager of any other machine, the “Mugby 
Junction” engineer to the contrary notwithstanding, Even 
where operatives are employed to attend to machines almost 
self-acting and requiring only to be fed with material, as in ; 
manufactories, a general knowledge of their structure as well | 
as operation is desirable ; for it would sometimes prevent ac- | 
cident to the machine or imperfection in its results. Such | 
knowledge is not all that is required to make a good practi- 
cal mechanic, but is not to be despised because it is somewhat 
superficial, 
The willing learner, working in any business, or following | 
any vocation, can always find subjects enough to employ all | 
his capabilities, If, aftcr a process whieh was expected to; 
yield a certain result, he finds his expectations unrealized, as | 
not unfrequently occurs, instead of leaving the matter unin- 
vestigated and unsettled, there should be considered an oppor- i 
tunity presented for gaining additions to his stock of useful, | 
practical knowledge. Many valuable discoveries have been 
made when the manipulator of experiments was in search of 
something entirely different; and he must bea dullard, in | 
deed, who could honestly proceed with an investigation into : 
the secrets of nature without deriving benefit from the work. 


OS 
RAILROAD ITEMS. 


A road locomotive is now in constant use in the neighbor- ; 
hood of Zurich, and is remarkable for the ease with which it | 
ascends considerable inclines, drawing after it carriages con- } 
taining as many as forty passengers. It is said to be easily 
guided, its speed regulated with great facility, and may be 
quickly stopped. 

The introduction of horse railroads into London, has met} 
with but little success. In Hamburg they are considered a} 
great public benefit, and a line four miles long between that city 
and Wandsbeck, a market town in Holland, has carried during 
the three months since it was opened to the public, no less 
than 880,000 passengers, giving an average of 8,700 francs! 
per day. 

A project is now in contemplation for laying city railroad ; 
tracks through the principal streets of Dublin. The scheme | 
has received official sanction and approval. i 

The railway bridge across the Mississippi River at Quincy, | 
Til, will be a first class iron strueture about 4,000 feet in | 
length, on stone .piers and on foundations of the most sub- 


to Switzerland, and one to Italy. 


‘and six, every morning, for the convenience of those at work 


(in the sunbeam of higher velocity, producing the perception 
of blue, make a stronger impression than waves of lower | 
ivelocity. When a disk of metal, having slits in its circum- ; 


Mass., will when completed open a new through route from 
New York via Pittsfield to Montreal 

The average cost of constructing a railroad in England, is | 
three times as much as in this country. 

There are thirteen railways in Canada, with 2,148 miles of 
road open for traffic. The total value with equipments is, 
$1,800,000. 

The traffic across Egypt is enormous. Immense quantities 
of manufactured goods for India are continually passing 
over the Suez line, and the return of cotton from Bombay by 
this route, is in like proportion. There has been a late re- 
duction of twenty-five per cent, on the rate of carriage of; 
goods sent by slow trains. 

The city of New York supports eleven horse railroads, 
having a total length equivalent in single track to 170 miles. 

The roads and equipments are valued at $16,000,000. The | 
gross earniags of ten companies for the year ending in Sep- ; 
tember last, were over $4,000,000: the net profits for the; 


same time amounted te $800,000, i 


Seventeen international railway lines branch off from Paris, | 
of which nine go to Belgium, one to Luxemburg, one to 
Rhenish Prussia, one to Rhenish Bavaria, one to Baden, three 


On the London, Chatham and Dover Railroad, England, 
three trains are run into London between the hours of four ; 


in the city, but who reside out of town. Commutation tickets | 
on the road, for stations not more than five or six miles out, j 
entitling the holder to two passages each day, cost but one 
shilling or twenty-four cents per weck. On the Metropolitan | 
Road, on which early trains are also run, no weekly tickets | 
are issued, but the fare is the same by the single trip, two! 
cents. | 
The indebtedness of Southern railroads for rolling stock and 
locomotives bought since the war, is estimated at $7,000,000, 
of which the Nashville and Chattanooga road owes $1,300,000. 


SE ie 
GLEANINGS FROM THE POLYTECHNIC ASSOCIATION. | 


Reported for the Scientific American, : 


The regular meeting of this branch of the American In. | 
stitute, was held on Thursday evening, December 20th. Prof. | 
Tillman presented the following items of scientific interest : 


PERSISTENCE OF RAYS. 
An experiment by Abbe Laborde, seems to show that waves 


{ 


{ 


ference, so as to admit and intercept the solar beam, is caused 
to rotate with a high velocity, the ray of light, when received 
on a plate of ground glass, is tinged with blue, green, rose, | 
white, green, blue, in this order. After the second blue, the 
image is white at all higher velocities of rotation. 


REMAINS OF A GIGANTIC DINOSAUR. 

At the Academy of Natural Sciences, Philadelphia, Prof. 
E. D. Cope exhibited some fossil remains found about two | 
miles south of Barnesboro’ N. J., just under the stratum of 
green sand, and about twenty feet from the surfa e, The 
bones were those of a gigantic Dinosaur, an extinct tribe of 
reptiles of great size, and approaching in many characteris- 
tics the mammals. Jn length, this creature equalled the | 
Megalosaurus (measuring seventy feet), and must have been 
one of the most formidable of the rapacious terrestrial verte- 
brates. 


NITROGFN FROM MANURES. 
J. B. Lawes, F.R.S., and Dr. J. H. Gilbert, F. R. 8., experi- 


duced from carbo-hydrates. 


stantial character. It is to be built by a union of the in-; menting with wheat grown for twenty years on the same 
terests of the Toledo, Wabash and Western, the Hannibal: land, both with and without manure, found that much of the 
and St. Joseph, the Chicago, Burlington and Quincy, and the | nitrogen supplied by the manure was not recovered in the 
Michigan Central, Railway Companies. | increase of crop. A considerable part of this loss is retained 


The rights of the traveling public, according: to judicial de- ‘in the soil, yet a larger amount is as yet unaccounted for. 
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increase of but one or 
two bushels in the crops, due to the accumulated residue of 
nitrogen in the soil, notwithstanding its amount was much 
greater than if freshly applied every year, to the soil other- 
wise in the same conditlon. 


TREATMENT OF SEA-WEED. 

By Stamford’s process of destructive distillation, the sea- 
tangle is collected, dried, placed in a closed iron retort, 
and subjected to a low red heat. After carbonization, the 
stems contain about forty per cent of salts, consisting of chlo- 
ride of potassium, sulphate of potash, iodine, bromine, and 
iodide and bromide of potassium. The products of distilla- 
tion saved are chloride of ammonium, tar and pitch ; from the 
tar, oils acetone, naphtha, and illuminating gas. 


THE SOURCES OF ANIMAL FAT. 


A large proportion of the fat of the herbivora, fattened for 
human food, must be derived from other substances than fat 
in the food. When such animals are fed on the most appro- 
priate fattening food, much of the stored-up fat must be pro- 
The nitrogenous constituents of 
food may also serve as a source of fat, in defect of a liberal 
supply of the non-nitrogenous ones. 


GRAVITATION, 
By invitation, Dr. Van der Weyde again appeared before the 


| Society, making some interesting remarks on the origin and 
| creation of the world, pointing out the action of gravitation 


in forming regular bodies from matter previously existing in 
a highly rarified condition, and dispersed through space un- 
equally, both as regards quantity and quality. This force of 
gravity alone sufficiently explains the creation of the whole 


‘planetary system ; the cause of the light and heat undoubted- 


ly onte given out by every planet; the revolution of the 


' planets on their axes, and around the sun; the higher velo- 
‘cities of the inner planets; in short, all the results ob- 


served in the admirable system of worlds. As heat is the 
result of this same force, then all life and motion is merely 
gravitation in disguise. 


TEMPERATURE AND VITALITY. 


The cooling down of these masses has been gradual, and 
modified by their distance from larger bodies communicating 
heat by radiation. The smaller interior planets, Venus and 
Mercury, still have a temperature much above that of the 
earth. As vitality can only exist at a temperature ranging 
from 100° to 40° Fahrenheit, Prof. Loomis has suggested the 


| hypothesis, that organic life on the planets Uranus, Saturn, 


and the-asteroids, has long since passed away ; that on Jupi- 
ter, its existence is doubtful; that Mars and the earth are now 
populated ; and Venus and Mercury have yet to cool for some 
millions of years before being adapted for organic life. 


THE CRUST OF THE EARTH. 

For every thirty or forty feet of descent toward the center 
of the earth, it has been observed that the temperature is 
raised one degree. It has thus been accepted as a foregone 
conclusion that this increase goes on in the same ratio for all 
depths, till, after a few miles, every thing is in a melted con- 
dition. A comparison with the diameter of the earth, 8,000 
miles, seems to show a very thin crust. But no guaranty 
exists that this increase in temperature goes on according to 
thislaw. Hopkins, in England, has calculated, from the pre- 
cession of the equinoxes, that the earth’s crust can not be less 
than 300 to 1,000 miles in thickness. But we may suppose 
that masses of melted matter may be distributed through 
this crust, and give still cause for volcanic eruptions when 
reached by water penetrating through the surface of the 


‘ ground. 


The great extent of country over which an earthquake is 
felt, isan argument in favor of a thick crust ; and, again, it 
has been calculated that a crust of at least 400 miles thick- 
ness, is required to support the computed weight of the vast 
Hi 1alaya system of mountains ; for if the slight thickness 
commonly supposed were indeed the case, a depression of the 


' surface would follow, and this would show itself by elevating 


the bed of the Indian ocean. 
—— et Oe 
The Zoetrope. 


This is the name of a mechanical toy, constructed on 
philosophical principles, and capable of affording amusement 
to the old as well as the young. Itis an exemplification of 
the science of optics, and is a valuable aid in illustrating this 
department of natural philosophy. It consists simply of a 
rotating drum open atthe top,in which, around its inner 
periphery, are placed strips of paper having figures of men, 
animals, etc., in varying positions. By turning the cylinder, 
the images are seen through slots in its upper side, giving 
the effect of action to the figures. For instance, a porpoise is 
represented in perhaps a dozen different positions. The 
turning of the drum brings into view, in rapid succession, 
the varying positions of the fish until they blend intoa perfect 


| image full of motion and operating to produce the natural ac- 


tion of the animal. It is manufactured by Milton Bradley & 
Co., Springfield, Mass. 
lh EE 
Scrap Iron for Heavy Forgings. 
On page 857 of our last volume we published some import- 
ant information in regard to the quality of iron used in heavy 


: forging, indicating its unfitness for such purposes. A cor- 


respondent, writing from Detroit, says: “ I find your article 


‘on ‘Scrap Iron for Heavy Forgings’ is causing steam- 


boat and steamship owners to look into the material shafts 
etc, are made of, pretty carefully.” Undoubtedly ; and if 
manufacturers would generaily heed the instruction imparted 
through the ScreNTIFIC AMERICAN, it, would be vastly to their 
benefit. 
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HOW PEOPLE LIVE IN PARIS. 


The interest now felt by Americans in all that relates to 
Paris, is greatly hightened by the fact that thousands of our 
citizens propose to visit that wonderful city next year. “TIren- 
wus,” (Dr. Prime, Editor of the Observer, now on a tour through 
Europe), presents the following graphic picture of “Cafe life 
in Paris,’ which we feel sure will interest our readers. We 
know, says he, very little of this kind of lifein American cities. 
The less we know of it, in our experience, the better. But it 
has some advantages, and these make it the great feature of 
social existence in this unique and wonderful Paris. 

You would get some idea of it, if Broadway were lined on 
both sides with open saloons on the ground floor, from Union 
Square to the City Hall, and these were all brilliantly illu- 
minated every evening with gas lights, and elegantly fur- 
nished and tastefully adorned, with mirrors, pictures and flow- 
ers, and were filled with people, and the sidewalks lined with 
little tables and chairs crowded with men and women, eating, 
drinking, talking, laughing, and apparently all enjoying them- 
selves as if it were some great feast day they were celebrat- 
ing, instead of the usual every-day mode of life to which they 
were all accustomed. If the cost of living in our large cities 
continues to advance, as it has advanced within a few years 
past, we shall come to something like it, in spite of our great- 
er fondness for the exclusive mode of living, which we, in 
common with our cousins of England, so much prefer. To 
see how and why it is that the French eat and drink away 
from home so much, living at a coffee-room,—a cafe, so called, 
—instead of in their own houses, we must begin at the begin- 
ing. And the first idea is that they do not eat in their own 
houses because they do not have any houses of their own. 
When you walk up and down Fifth Avenue, or the splendid 
streets adjacent, you know that in each one of those magnifi- 
cent mansions, the entire length of the street, only one family 
resides. And you must come down a long way in the scale of 
social life, before you find genteel families, unless they are re- 
lations or near friends, sharing a dwelling between them. 
We associate the very name of tenant house with the poor. 
There are many of them in our cities, but we know very well 
that they are designed only for those who earn a moderate in- 
come by hard labor. And the accommodations are according 
to the necessities of the tenant. In vain have we long en- 
deavored to induce capitalists to attempt something better for 
the poor, and to try the experiment of providing a higher 
class of buildings for the genteel, who would pay more for 
fitting apartments, in desirable quarters of the town. 

Here in Paris, there are rich families who live in a house by 
themselves, a grand hotel or mansion, for the word hotel was 
by the English used for an inn, which it does not necessarily 
mean. But there are also thousands of rich families, who live 
in splendid style, on one floor only, of a house built for the use 
of more families than there are stories init. Itis hard for 
those who are not familiar with this mode of living, to believe 
that the most genteel, wealthy, aristocratic and cultivated 
families may be found on the fourth or fifth floor of the dwell- 
ing in which five, six or seven families and more are occupy- 
ing rooms above or below them. A common flight of stairs 
leads up to the door of each household. A doorkeeper at the 
foot, in her little room, knits or sews all day, and answers 
every call that is made, and will save you the trouble of mount- 
ing, by telling you if any family is at home or not. In each 
set of rooms there is a complete domestic establishment, from 
parlor to kitchen, and the occupants have every needful con- 
venience for managing their own household affairs within 
themselves, if they prefer to eat at home. And as a general 
thing they do take breakfast at home, if any where. I say, 
if anywhere, for the meal which we call breakfast has hardly 
a place in a Frenchman’s day. Twice at the close of the Sab- 
bath service, at one o’clock, P.M. I have been invited home 
to breakfast (!) by my kind friendsin Paris. Shortly after 
rising, they had taken a cup of coffee, perhaps, and now in the 
middle of the day they would have a meal answering to our 
breakfast or lunch, which is usually provided in their own 
rooms. At six or afterwards, it is customary to take dinner at 
a restaurant or dining saloon, of which there are so many, in 
such parts of the town, and at such prices, that no one may 
be ata loss to find one convenient and agreeable. Many of 
these places combine the cafe and the restaurant, having pri- 
vate apartments where families or parties may be with them- 
selves only, and quite as secluded as if they were at home. 
Some of these establishments have a continental reputation, 
and I might say American also, for our countrymen have the 
faculty of soon finding where the best things are to be had, 
and of getting them too. The cafe institution in Paris was 
started in 1697 by an Armenian (not an American) and has 
been growing in favor and use from that day to this, The 
word restaurant, has this origin. In 1765, a cook in Paris put 
over the door of his eating-house this profane parody of Holy 
Scripture : ‘‘ Venite ad me, omnes qui stomacho laborant, et ego 
RESTAURABO vos.” There are now about 3,000 in Paris. It is 
not unlikely that the larger part of the population of this 
splendid city, including the higher and lower classes, depend 
on the restaurant for their dinners. And by occupying a 
floor, or suit of apartments, ina large house that is also the 
home of many other families, they live according to their 
means, and areas genteel as if they had a house of their own. 

How much does it cost to live in Paris? Why, there is no 
city in the world where money slips away faster than it does 
here, but there is no need of spending as much for mere “ board 
and lodgings” asin New York or any other American city. 
Iam assured by a resident here, who has made himself per 
fectly familiar with the ways and means of Paris, that there 
are many gentlemer _fficers under Government, literary men, 
titled men, and men who merein the very highest circles, at- 
tending the most aristocrat ‘parties, and being on the best 


footing with the bestsociety, whose entire income is not $500 a 
year! On this they dress well, pay their rent and buy their 
food, and often lay up money besides! How can they do it? 
To get an answer, you must take the facts into account which 
I have just mentioned. By going up in the world, to the 
highest floor of one of the many dwellings built for tenants, 
you may get a furnished room for a franc (twenty cents)aday, 
and even less. 


lodgings for a few cents per night. But Iam speaking only 
of the respectable class of people with very limited incomes. 
In the middle of the forenoon, or as I have often seen them, 
at twelve noon and even afterwards, they take their breakfast, 
consisting of bread and coffee or common wine. This break- 
fast may be had at a decent restaurant for five cents, or sous, 
and it will be as much as a man requires. All over Paris 
there are restaurants where a full dinner is furnished for 40, 
or 35, or even 30 cents. For this sum you get a dish of soup, 
two dishes of meat, bread, a dessert and wine. One man who 
was once a butcher, has established several restaurants, in va- 
rious parts of the city, and is prosecuting the experiment of 


feeding the greatest possible number at the least cost and a! 


fair profit. He now entertains ten thousand every day, and 
at some of his tables a good dinner may be had for less than 
twenty cents. I have not yet dined at any of these cheap es- 
tablishments, but as soon as my courage and appetite are 
equal tothe undertaking, 1am going through a system of 
economical dictetics, and will make an honest report of the 
result. And even if weallow our friend with an income of 
$500 a year to indulge in the luxury of a room at two francs, 
a dinner at two francs and breakfast at one franc, he is spend- 
ing only a dollara day, and has plenty left to dress like a 
prince: that is, todress as a gentleman should. These figures 
are higher than were given to me, as the cost of living on a 
little in Paris, and, indeed, I am afraid to put it as low as it 
was put tome. When Pat wrote home that he had meat 
three times a week in America, his employer asked him if he 
didn’t have it three timesaday. “Yis, yur honor, but don’t 
you think I want to be belaved?” I want my story to be be- 
Javed, and therefore keep it within the limits of the truth. 

And if the family do not wish to resort to a restaurant for 
dinner, they employ a traiteur, or petty restaurateur, to send 
them a certain number of dishes at a certain hour of the day, 
and this arrangement makes it more economical than to pro- 
vide the same dishes at home. This is creeping into practice 
in New York, and will become common after a while. Din- 
ner being over, instead of sitting at their wine, as gentlemen 
are apt to do at home, they throng the cafes on the Boulevards 
and the brilliant squares of Paris, and, with their coffee or 
ices, or a “little glass of liquor,” passan hour or two, or three, 
or more, as the case may be. This custom imparts to Paris an 
aspect, in the evening, entirely unique. As we walk the gay- 
est streets at any hour from dusk to midnight, and how much 
later Ido not know,the sidewalks are lined with men and 
women, few of the latter compared with the number of men, 
enjoying themselves as if the business of the day were over, 
and now they would yield themselvesto utter abandon and 
social enjoyment. It is really curious to see, as we often do, 
grey-headed and venerable men, who look as if they might 
be heads of families and heads of the Corporation, solid, re- 
spectable, grave, and good, mingled among acrowd of jolly 
bon vivants, yet all engaged in sipping their drinks, and chat- 
ting, without noise or drunkenness, and quietly retiring when 
they are through. On the Champs Elysees and in other parts 
of the town it is common to connect a concert of music with 
the cafe, but those are quite distinct institutions from the 
Boulevard saloon where Paris spends its evening when it is 
not at the theater or opera. 

I ought to add that these establishments are graded in style, 
price, respectability and company. Even the best books on 
Paris will tell you where the company is not select, and that 
is a sufficient indication to the “lover of pleasure” to resort 
to the cafe that affords the free-and-easiest entertainment. 
Nor is there anything in the manner of any of them that 
forbids the “ strange woman” to enter at any time, take her 
seat where she pleases, and with those who gather about her 
toeat,drink and be merry. As the night wears on, in some of 
the most frequented of these brilliant halls, the revelry grows 
madder and wilder, and Paris probably becomes as drunk as 
London or New York. Vice is not so publicand disgusting 
here as in those cities. Butsocial morals are looser, and must 
beso where the home tie is so slender, and society is built ona 
basis that does not require domestic life for its pleasure or its se- 
curity. I would not like to see cafe life becoming a part of our so- 
cial system in the dear land that rejoices more than any other in 
thestrength and beauty of itshomes. Butit would be well if 
we, in America, could live and let live on a scale of expendi- 
ture five times lower than society now demands, and could 
learn that there is higher good, and sublimer enjoyment, than 
is found in spending money for what we eat and drink and 
wear. 

a eo 
Variations of Climate. 

We know little of the weather anterior to “ the memory of 
the oldest inhabitant,” except what may be inferred from geo- 
logical traces, and incidental notices bearing on the subject 
which have casually floated down to us. But enough is 
known in these ways to decide that the climate of particular 
regions has undergone ‘great changes since the creation, and 
even within the historical period. There is evidence of a 
marked amelioration of climate both in North America and 
Europe, since the discovery of the western continent. While 
the spread of agriculture and civilization undoubtedly has 
its effect in this direction, there are also astronomical changes 
constantly in progress, which control, slowly but irresistibly, 
the climatic conditions of the earth. The elliptical form of 
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In fact,many of the fine houses on fashionable | 
streets have upper stories where the poorest of the poor hire! 


the earth’s orbit brings us about three millions of miles, or 
nearly three per cent, nearer to the sun, at about the season 
‘of “January thaw.” This is the case at present, but a regular 
change is going on in the proportions of the ellipse marked by 
the earth’s annual revolution, which would in process of time 
so much flatten and elongate it, as to increase the difference 
| between the greatest and least radius to as much as fourteen 
millions of miles. At the same time, the month of January 
is gradually rotating from the nearest to the remotest and 
‘coldest position. At the suggestion of Sir Charles Lyell, a 
calculation was undertaken some time ago by Mr. Stone, 
chief assistant at the Royal Observatory, England, to deter- 
mine the period of the extreme difference. The calculation 
was too vast to be completed at the time; but it was carried 
far enough to show that 210,000 years before A. D. 1800, the 
difference amounted to as much as ten and a half millions of 
miles. Again, there is a small but constant change going on 
in the direction of the axis of the earth, which runs through 
all its variations in about 26,000 years: so that the position 
of a given latitude, relatively to the sun, would vary from the 
aspect or exposure of minimum warmth to that of maximum 
warmth, in about 13,000 years. The importance of these 
‘points of contact between astronomical and geological re 
searches, can not fail to be developed by the devotees of sci- 
ence. 


1 
t 


> 
THE COTTON MANUFACTURE. 


It would be a work of supererogation to descant on the value 
and uses of cotton. Its use is now universal and its value as 
widely understood. Politically, cotton may be no longer 
king, but economically it still reigns without a rival, and is 
in no danger from a usurper. It is cultivated in this coun- 
try as an annual, the seed being sown by hand in March or 
April in rows. The only cultivation required is hoeing, or 
running a cultivator plow between the rows to keep the soil 
moist and open. The yield is from 3820 to 750 pounds per 
acre, according to climate, season, soil, and degree of cultiva- 
tion. The varieties cultivated here are two, the “ green seed” 
or “short staple,” and the “Sea Island” or “long staple.” 

Cotton was unknown to the Egyptians, as is proved by an 
examination of the wrappings of mummies, which show only 
the round, smooth fiber of flax, and not the angular and 
spiral fiber of cotton. Herodotus, about 450 B. C., mentions a 
tree in India which produced fleeces fairer than those of 
flocks, which the Indians manufactured into cloth. After 
that time its mention is not unfrequent. 

The cotton itself is a fibrous mass enveloping the seed, in 
a receptacle, which, like that of the poppy, holds it with 
the seed until near maturity. It then parts, disclosing the 
delicate, white, fibrous substance, like a ball or globe of newly 
deposited snow. The appearance of a field of cotton at this 
stage is a sight once seen never to be forgotten. The field of 
brilliant green looks as though a sudden snow storm had 
fallen from the summer clouds and deposited upon each shrub 
balls of the fleeciest frozen vapor. But in each one of these 
globes of snowy fleece is a quantity of seeds, not merely ly- 
ing in their protecting covering, but adhering strongly to it. 
The tenacious hold of these seeds was the reason that the 
cultivation of cotton, previous to the invention and introduc- 
tion of the cotton gin, was not very remunerative. Before 
that machine was used, the seeds were picked from the floss 
by hand, and one pound per day was about all that good 
cleaners could average. 

In 1798, Eli Whitney of New Haven, Conn., but a native of 
Massachusetts, invented the gin that still bears his name. 
By it over three hundred pounds of short staple cotton could 
be separated from the seeds by the same labor and in the 
same time which before scarcely sufficed for one pound. 
From this time, the cultivation of cotton assumed an import- 
ance it had not before known, and it gradually became one 
of the chief staples of commerce and an important agent in 
the material progress of the nations. 

The inventions of Arkwright and Hargreaves in 1764, by 
which power was applied to the working of cotton and im- 
provements made in the machinery, gave an impetus to the 
manufacture which Whitney’s invention further developed. 
For years after Arkwright had successfully put in operation 
his improvements, England possessed almost the entire 
monopoly of the manufacture. The first machines for card- 
ing and spinning made in this country, were built by two 
brothers, Robert and Alexander Barr, who were employed by 
Hon. Hugh Orr, of East Bridgewater, Mass., to build them, in 
1786. They were bought by the Legislature, but left in the 
care of Mr. Orr, who was allowed to use them as a compensa- 
tion for his trouble in explaining them to those who desired to 
build others. In 1790, Samuel Slater, who had been em- 
ployed by Arkwright, built the first machinery on the Ark- 
wright model ever used in the United States, and ran it in 
Pawtucket, R. IL, by water power. In 1798, the “ Slater Mill” 
was built at that place,and is still standing and used as a 
manufactory. 

There are a number of varieties of cotton, but only two 
possess distinctive peculiarities sufficient to entitle them to 
especial remark. The ordinary cotton known as the “green 
seed ” is generally cultivated in this country, and latterly in 
| India, Egypt and other portions of Africa. That known to 
‘commerce as the Sea Island, and Nankin, is a very long- 
stapled cotton peculiarly valuable for this reason. Unlike the 
short staple, the fibers of this have a yellowish tinge, and are 
remarkable for their length and silkiness, and the strength 
and tenacity of the fabrics spun or woven from them. This 
| variety is cultivated on the low islands on our Southern 
Atlantic coast. The ordinary gin tends to break these long 
fibers and thus injure the value of the material. 

The Whitney gin acts upon this principle: A series of 
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disks armed with teeth, either of wire or cut out of the ma- 
terial like those of a saw, revolve through the interstices of a 
wire sieve too fine to allow the passage of the seeds. These 
teeth catch the fibers of the cotton, as it fed upon the sieve, 
and pull them through, leaving the seeds behind. For the 
long staple cotton this machine is not well fitted, anda dif- 
ferent gin is used for separating the fiber from the seeds. 
The method is simple. The cotton is fed between yielding 
rollers, in front of which a rapidly vibrating arm plays ver- 
tically, knocking the seeds out while the cotton is drawn 
through. It has been tested on the ordinary cotton also, 
with beneficial results. Separated from the seeds, the cotton 
is pressed into bales for convenience of transportation, and 
sent to the factory. 

The first machine to which the material is subjected is 
technically termed the “devil” or the “willow.” Itis a 
cone-shaped cylinder, suspended horizontally, and armed on 
its outer surface with stout steel pegs, or teeth, placed cir- 
cumferentially. This cone is surrounded with a case, the in- 
side of which conforms to the exterior of the cone, and is 
similarly armed with pegs. Those on the cone pass between 
the rows of those on the inside of the case. The cone is 
driven with great rapidity, and the cotton, direct from the 
bale, is fed into the small end through a hopper on the upper 
portion of thecase. The centrifugal motion, caused by the 
revolutions of the cone, throws the cotton around its circum- 
ference and discharges it at the largest end, torn into a light, 
fleecy substance, very unlike its condition in the bale. 

In this form it is fed into a“ picker.’ Placed in carefully 
measured quantities on an endless apron, it passes between 
fluted steel rollers, when a “beater” of two steel arms on a 
rapidly revolving shaft, breaks it down and beats it into fine 
fleecy masses. These fall on cylindrical sieves of wire, by the 
rotation of which they are carried in an even web, like the 
cotton battings sold at the stores as wadding for garments, 
to another series of rollers and beaters, until this process has 
been repeated three times—on the same machine, and con- 
stituting one operation—when the “lap”, or web of cotton 
passes between heavy iron rollers and is wound on a core of 
wood furnished with journals at the ends. The main object 
of these preparatory processes is to thoroughly clean the cot- 
ton. It has not as yet been either carded or spun. Those un- 
acquainted with the manufacture of this material suppose 
that carding is the first process and that it is immediately 
succeeded by spinning. On the contrary, there are various 
stages to be reached before the carded cotton is ready to be 
spun into thread or yarn. 

These preliminary processes, although apparently crude, are 
very important. The cotton is full of dust and dirt, gathered 
from the time of the first formation of the boll upto the 
period of its arrival at the factory. All this must be removed, 
and the bottom of the willowing machine is a net of strong 
wires through which the dirt finds its way, while the rotat- 
ing sieves of the “picker” allow large quantities to escape. 
The rooms where this work is done are consequently dirty 
and unwholesome. The amount of cotton fed into the picker 
at once, and the degree of evenness with which it is spread 
upon the endless apron, affect the condition and value of the 
material through every after process up to the finished yarn 
or cloth. 

et 
DISINFECTANTS=--A VALUABLE REPORT. 


Dr. Letheby, Health Officer of the city of London, has re- 
cently made the following report :— 


The several disinfectants which I have largely tested are thef-llowing:— 

1. Chlorine gas. 

2. Chloride of lime. 

8. Carbolate of lime. 

9. Carbolic acid. 

§. Chloride of zinc (Sir William Burnett’s fluid). 

6. Chloride of iron. 

%. Permanganate ot potash (Condy’s liquid). 

8. Animal charcoal. 
Each of these disinfectants has its own particular value, and may be used on 
certain occasions in preference to any of the others: thus 

_L. Chlorine gas, being a very diffusive body, is best suited for the disinfec- 

tion of places which cannot easily be reached by other disinfectants. I have 
used it largely for the disinfection of the vauits of churches, where the atmo- 
sphere has been so charged with offensive and dangerous organic vapors, let 
loose trom the c ntents of the decaying coffins, that the workmen could not 
enter the vaults with safety. In this manner all the vaults of the city church- 
es have been disinfected, and the contents of them putinorder and covered 
with fresh mold. I have found also that chlorine is best suitedfor the 
disinfection of rooms where, as is the case with the poor ‘Pgnerally, the occu. 
pant cannot be removed for a thorough cleansing; and I have employed it 
with great advantage in places where persons have beensick with fever, scar- 
let fever, small-pox, and cholera. The process which I adopt is the follow- 
ing :—About a teaspoonful of the black oxide of manganese is put into a tea- 
cup, and there is ponred over it, little by little, as occasion requires, about 
half a teacupful of strong murlatic acid (sp rit of salt). In this manner the 
chlorine is gradually evolved, and the action is increased, when necesary, by 
stirring the mixture, or by putting the teacu 
is heavier than atmospheric air, ‘itis best diffused through the room by put- 
ting the mixture upon ahigh shelf. The quantity of chlorine thus diffused 
should never be suificient to cause irritation to the jungs of those who occupy 
theroom, and yet it should be sufficient to be distinctly recognizable by its 
odor. If it be properly managed, the chlorine may be thus diffused through 
the atmosphere of the room, even during its occupation by the sick. 

2. Chloride of lime has been very largely used in the city during the recent 
epidemic of cholera, The inspectors have sprinkled it upon the floors of the 
houses occupiei by the poor, and havescattered it about the cellars and yards. 
In some cases it has been used with water for washing the paint work and the 
floors ofrooms. Altogether indeed, with an average staff of 45 men, we have 
used rather more than seven tons of chloride of lime in thismanner in disin- 
fecting every week about 2000 of the worst class of houses in the city, and the 
results have been most satisfactory. 

8. Carbolate of lime, which is a mixture or rather a chemical compound of 
carbolic acid and lime, has been used in many cases where the smell of chlor- 
ide of lime or its bleaching action has been objected to. 1t has been used by 
dusting it by means of a dredger over the fioo’s of rooms and cellars; but as 
the disinfecting power of this substance is destroyed by chloride of lime, it is 
of great importance that they shoula not be usedtogether. The carbolate of 
lime which we have employed contains 20 per cent of carbolic acid: it is es- 
sential that this should be its minimum strength, or its power is not suffi- 
ciently efficacious. Thestrength of it may be ascertained by treating 100 
grains of it with sufficient muriatic acid, diluted with its own bulk of water, 

dissolve the lime, when the carbolic acid is sct free, and floats upon the 
liquid ; this, when collected, should weigh 20 grains at least. The advantage 
of carbolate of lime is its continuons action ; for the carbonic acid of the air 
slowly lets loose the carbolic acid, which diffuses itself throngh the atmo- 
sphere in sufficient quantity to act as a disinfectant, and it does not destroy 
the color of clothing, 

4. Carbolicacid has been used as the sole agent of disinfection for privies, 
drains and sinks, and for the sewers and the publicroads. In the former case 
ithas been used in its concentrated state by pouring it at ouce into the privy 
or drain, but in the latter ease it has been diluted With about 2000 times its 
bulk of water and sprinkled by means of the water carts upon the public way. 
in this manner about 1000 gallons of carbolic acid have been used in the city 
thoroughfares ; and the acid getting into sewers, we have observed that the 
usua: decomposition of sewage has been arrested, and instead of a putrefact- 
ive change with the evolution of very offensive gases, the sewers have been 
charged to a slight extent with carbonic acid an 
many Coal-tar acids now sold for carbolic acid, it is of importance that the 
adulteration should be recognized, This may be done by observing the strength 
of the Soda solution which will dissolve the tar acid. All the inferior acids are 
insoluble in a weak solution of caustic soda. 

5. Chloride of zinc (Sir William Burnett’s fluid, or, as it.is sometimes called, 
Drew’s disinfectant), is well suited for the disinfection of the discharges from 

ck persons, but it is hardly applicable to any otherpurpose. The liquid 

hould be of a proper strength, as having a specific gravity of 1594, water be- 
000 and it should contain about trom 50 to 54 percent of solid chloride 


upon a hotbrick. As chlorine 


marsh gas. Aa there are | 


of zinc. A tablespoonful of this liquid is sufficient to disinfect each discharge 
from the body. : . 

6. Chioride af tron is applicable in exactly the same manner as chloride of 
zinc, and is only suited for the d:sinfection of the discharges from the body. 
It should have a specific gravity of 1470, and should contain about 40 per cent 
of metallic Chloride. 

7. Permanganate of potash is only suited for the disinfection of drinking 
water ; for not being a volatile disinfectant, and being very slow in its action 
and requiring much ofit for any practical purpose, it is not available as a 
common disinfectant; besides which it attacks all ‘kinds of organic matter, 
and will therefore destroy clothing and be neutralized by every species of 
organic substance. As a disinfectant of water, however, in localities where 
good filters of aniznal charcoal cannot be obtained. it may be usefully em- 
ployed to disinfect water by adding it thereto until the water retains a very 
pale but decidedly pink tint. The permanganate which issold generally has 
aspecific gravity of 1055, and contains about 6 pereent of permanganate of 
potash. It willtake more than a pint of this liquid to disinfect a pint of the 
rice-water dischargefrom a cholera patient, and even then the disinfection 
is very uncertain, 

8. Animal Charcoal. I may state, that for the disinfection of water and 
the removal of dangerous organic impurity Ihave ascertained by experi- 
ment that the best treatment is first to filter the water through animal char- 
coal, and then to boilitfor afew minutes. It may then be safely drunk. 

The disinfection of bedding and all articles of clothing is best effected by 
exposing them in an oven to a heat of from 260° to 300° Fahrenheit. The ex- 
posure should be sufficiently long to insure the. thorough heating of every 
part of the material to that temperature. When such a process can not be 
used, the clothing should be put into boiling water, and kept there until the 
water cools tothe common temperature. _ 

I refrain from entering into any explanation of the mode of action of these 
several disinfectants; for whether the agent of disease is a living germ, 
capable of reproducing itself in the human body under certain conditions, as 
most likely it is, or whether it is an unorganized, or even as Dr. Richardson 
supposes, 3 crystalline compound, the practical results are tke same and are 
unquestionable: and,in conclusion, I would say, by way of summary, that 
for the disinfection 0. sick rooms, chlorine and chioride of lime are the best 
agents; for the disinfectlon of drains, middens, and sewers, carbolate of lime, 
and carbolic acid are the best; forthe discharges from the body, carbolic 
acid, chloride of zinc, or chloride of iron are the best; for clothing the best 
disin‘ectant is heat, above 260° if a dry heat, and 212° if a wet heat; and for 
drinking water, filtration through animal charcoal and a boiling temperature. 

I may mention that the best disinfectant for stables and slaughter-houses is 
amixed chloride and hypochlorite of zinc, and it has the advantage of mix- 
ing freely with the liquid matters of the siaughter-house, and not tainting the 
meat with any unpleasant odors. We have used it very largely for this pur- 
pose, and it isa:so applicable to the disinfection of houses in place of chloride 
of lime: which it much resemblesin its chemical nature and mode of action. 


—_—_— oe 
PATENT OFFICE DECISIONS---COMBINATION TOOL PATENT. 


An application was made by B. Boardman for a patent for a Combination 
Tool, which was rejected, the examiner giving as a reason that the tool was 
simply an agerepation of four distinct tools, answering four different pure 
poses; some widely dissimilar, and others analogous, but no single tool co- 
operating with the otherstoeffect a common purpose. The examiner took 
another ground also, “ that the same patentcan not be for a combination of 
different machines, and for distinct improvements in each.” 

An appeal was taken from this decision to the Board of Appeals, and Judge 
Foote, examiner-in-chiet,rendered an adverse opinion, quoting the decision of 
Judge Story in the case of Pitt vs. Whitman @ Story, Page 621), in which he 
said: “ There is, in my opinion, no difficulty in maintaining the validity of 
apatent for a machine combining several distinct roprovements, each of 
which is the invention of the patentee, and also including in the same 
patent aright to each of these several and distinct Improvements: In other 
words, the patentee mav in such a case take out a yalid patent for the combi- 
nation, and also include therein aright to each distinct improvement seve- 
rally contained in the same machine.’ 

The same principle was affirmed by Mr. Justice McLean, in Root vs. Ball 
(4 McLean, Rep. 180): “The same patent may include a patent for a combina- 
tion, and an invention of some of the parts of which the combination con- 
sists. 

Since the decision of those two cases it has been avery common practice to 
include in the same patent a claim for the combination and for the parts of 
which it is composed. And suits upon such patents have been carried through 
every stage of litigation, and been sustained by the highest courts, without 
objectionfrom that cause, and the law must now be regarded as entirely set- 
tled on that subject. . < “ : 

‘We apprehend, therefore, that the examiner has not investigated this case 
with reference to the principles that properly govern it, and we overrule his 
decision, with a view to its re-examination. 


Answers to Correspondents. 


CORRESPONDENTS who expect to receive answers to thetr letters, must, in 
all cases, sign their names. We have a right to know those who seek in- 
formation from us: besides, as sometimes happens, we may prefer to ad- 
dress the correspondent by mail. 


SPECIAL NOTE.—This column is designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a 


urely business or personal nature. We will publish such inquiries, 
wwever, when paid for as tive Uisonenctvrert So-ooikte a. d i 
of “ Business and Personal.” 


C.N.,of N. ¥.—You appear to need a little glycerin in 
your paste to prevent its drying too quicx and too hard. 


M., of Texas.—If as you say, you are not a $20,000 reb, you 
can apply for a patent on taking the usual oath of citizenship. 
L. A., of N. J—For facts in relation to peat, beyond those 


we have stated in these columns, we refer you to Rev. J. M. Morris, New 
Haven, Ct., author of a treatise on that fuel. 

O. M.8., of R. 1—The principal inquiry of A. K. P. was, 
whether in carrying an iron ball of 1000 pounds weight to the top of a moun- 
tain four miles high, the loss in weight was actual or apparent. The in- 
fluence of density in the atmosphere was thrown in as an after-thought.- In 
the case under consideration the loss on this account amounts to less than 
two ounces, but for the mass of seasoned pine, that you refer to, it would be 
greater, the difference of weight in any case varying with the bulk. 

G. 8. B., of—, in answer to a correspondent who wants to 
keep coal fires in stoves over night, suggests £ at he cover the fire with 
fire bricks fitted tothe size of ‘the stove. On removing the bricks in the 
morning, aclean fire will be found, much easier revived than when ashes 
are used as covering. 

A., of N. ¥.—Meerschaum signifies sea foam. It is a mineral 
of soft earthy texture resembling chalk. Itis found in Spain and several 
countries at the head of the Mediterranean. 


J. W. 8., of Mo—yYou ask “ what advantages has soapy 
water over clear water in the water finish employed by lathesmen?” We 
reply that the combination of an alkali with grease or carbon in a fatty 
form, known as soap, has a levigating and lubricating quality, the reason for 
which you can find in any chemical work. 2d. Wrought iron may be 
soldered to cast-iron by soft solder, the surfaces having been cleaned with 
muriate of zinc; but what is the beneflt? The soft solder has'not the 
quality of tenacity sufficient to produce a union of the same qualities in 
iron. Brazing isthe proper way of uniting the two qualities of iron. 8d. 
Wrought iron is case hardened by the use of prussiate of potash in powder. 
It converts the surface of the iron intosteel. 

D. F.C., of Mich—The gluten on envelopes and internal 
revenue stamps is made either of dextrine—starch treated with acid—or is 
simply gum arabic dissolved in water. Common mucilage is made of this 
latter gum or animal gluten. 

P. B. R., of N. H.—The clicking heard in steam pipes, when 
the steam is first let on, is occasioned by the condensed steam or water act- 
ing ina vacuum. When steam is first let on the temperature of the cold 
pipes condenses a portion of it, and thus instantly creates a partial vacuum, 
into which the water is forced on the same principle asin the water ram. 
The force of these blows is sometimes sufficient to start the joints. 

N. T. P., of O.—No sufficient reasons of the differences among 
substances as to their power of conducting electricity, are xnown. In the 
present state of knowlege, many of the properties of matter must be ac- 
cepted as ultimate facts, about the cause of which we are unable to reason. 

W.S8., of Pa.—The falling rain acts asa purifier of the at- 
mosphere by dissolving and carrying down carbonic acid, smoke, and other 
contaminations. Snow actsinthe same way but with very much less ef- 
fect. The snow which falls atthe latter part of a protracted storm, when 
meltcd, is water almost chemically pure. 

G.B., of Ind., supposes a cylinder or cone of matter lighter 
than water, perfectly smooth, set upright on the bottom of a vessel con- 
taining water, the water covering the cone or cylinder and the water hav- 
ing no access to its base. Query: Will the cone or cylinder rise? We an- 
swer: It will not. 

O.G. W., of R. I1—The season of shortest days is not the 
coldest, because the earth is still retaining a considerable part of its summer 
heat. The earth does not get thoroughly cooled down till late in Jan- 
uary. The warmest season would be in June, except for the fact that the 
earth has not quite recovered from his winter chill. 
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F. 8. asks:—Could not the desideratum of accuracy in 
telegraphic dispatches spoken of by your contributor H, in your issue 
of Dec. 8th, be obtalne. by connecting the ground line of the transmitting 
apparatus with the receiving instrument at the same office; so that the 
electric current, after actuating the receiving apparatus at the terminus ot 
the line would, on itgyreturn, operate that of the transmitting office; thus 
presenting, as it were, an echo for the inspection of the operator ; enabling 
him to repeat the signal if he perceives that the circuit has not been com- 
pleted. 


C. C., of N. ¥.—You can obtain a good portable steam en- 
gine of the Wood & Mann Steam Engine Company, Utica, N. Y. 

L. R.R., of Ill., sends us a communication suggesting va- 
rious new theories concerning fountains and rivers. Bnt the theories are 
not sufficiently plausible for publication in a practical paper like the 
ScIENTIFICAMERIOAN. We quote as afair specimen of the whole, the fol- 
lowing sentence :—* And I am further ofthe opinion that all the fresh water 
which we receive at the surface has once been vaporized by the internal 
heat, and owes its purity and freshness to this cause; and furthermore that 
itis the steam generated at certain depths which forces certain veins ot 
water above the level of the ocean, and that when these jets of water find 
@ basin in which to rest it becomes a spring or lake, and when it does not, 
it appears in the form of an artesian spring.” 

R. C. M., of Tll., suggests that damage may come to the 
Chicago tunnel (see page 404, Vol. XV.) when the water islet in, on account 
of the pressure due to the head of water, about 70 feet. If the external 
pressure in any part is less than the internal, the brickwork will give way 
But we take it thatthe engineers properly provided against such an ac- 
cident. 


B. of Va., wants information on the utilization of the refuse 
of distilleries: an important subject. 


J.T., of N. B—You can procure silicate of potash from 
Luhme & Co,, of La Fayette place, thiscity. A simple way of making it is 
to boil pulverized quartz or fine sand in astrong solution of caustic pot- 
ash. There should be an excess of the quartz, and the boiling should be 
continued for several hours. The operation is performed in an iron kettle. 


W. B.R., of —Condensed milk is simply milk out ot 
which 50 per cent or more of water has been evaporated. The process ot 
evaporation iscommonly carried on by means of a vacuum pan. There are 
aconsiderable number of patents, taken out by Borden, Lyman, Alden, 
Percy, and others, which cover details more or less essential to the best 
success. Milk boiled down inthe open air does not taste like fresh milk. 


C. F. M., of C. W.—The effect of burnished gilding may be 
got on papier maché or Japanned work by the use of lacquered silver foil 
and other foils which are made to imitate gold. 


J.8.. of lowa.—lIf you place a solution of salt and gum arabic 
in a porous cup made of paper, leather, unglazed earthen, etc., and float 
the cup on water, the salt passes through into the water while the gum re- 
mains. Inthesame way you may separate any Kind of saline substance 
from a gummy or mucilaginous solution. The salines are called crystal- 
loids,and the gummy matters (glue, albumen, gum arabic, etc.) are called 
colloids. The process of separation was formerly known under the name 
of osmosis; lately the name dialysishasbeen moreused. * * * * Our 
correspondent says he made over athousandgallons of sorgho syrup last 
fall,and aneighbor,three thousand gallons. But they still want a cheap 
process to produce it of better quality. 


Sunpry ANnswErRs.—G. J. N—We believe that no premium 
has been offered.—H.H. P.—Glass balls for pump valves have been used. 
—G. W. H.—In interferences both parties may testify. No limit as to time. 
—wW.B.S.—If the matter is important, send afee for search and repeat the 
enquiry. Our impression is that such an item was published.—aA. F. C.— 
No difference in the quantity of water raised through a suction pipe 12 or 
W-feat hat greaicr power is required, the longer the pipe. Consult any 
book on natural philosophy.—W.T.—Water wheels made as you propose 
are quite old.—-S. D—We cannot furnish the brandy receipts. 


Business and Lersowal. 


The charge for insertion under this head is 50 cents a line. 


D. D. 8. inquires for a substitute for rubber that can be hard- 


ened or vulcanized in some way so as toanswer for dental plates. Reply 
through this column, and give address. 


G. H. A. You can apply the power of your wheels as you 


you propose with success. 


Manufacturer, Box 3,294, Boston, Mass., wants a small bolt 
machine, and a quick method of case-hardening iron. 


— 
THE MARKETS. 


The usual dullness, incident to this season, now rules the mercantile world. 
The close of the yearis generally set apart by the business community for 
squaring accounts and straightening up the loose ends of their affairs, and no 
relieffrom this monotony need be reasonably expected till after the holidays, 
or, indeed, until the action of Congress upon a variety of questions which Vi- 
tally affect commerce aud manufactures shall have assumed some definite 
form. The decline, during the past two weeks, in gold, has sensibly affected 
the values of many descriptions of merchandise, and prices are somewhat un- 
settled. 

The coal season has been prematurely closed, and many producers will end 
the year with a preponderance on the wrong side of the balance sheet. Com. 
petent judges estimate the quantity of surplus coal now on hand above the 
actual wants, at about one million tuns. The severe winter weather of the 
past two weeks has caused some activity in the retail trade,aud low prices have 
brought many new buyers into the market. Consumers may rely upon it, 
that coal will be no cheaper, but the prospect at present looks to a speedy 
advance. 

The cotton demand has been very fickle, and prices have fluctuated insym- 
pathy with the gold quotations. At this date the demand is moderate, and 
prices are rather more steady. 

The wool prospects are growing brighter. Trade isslow, and but asmal] 
advance is quoted. Yet an improved feeling is manifest, and these prices are 
readily obtained. The manufactories are only moderately supplied, the 
demand for spring andsummer fabrics is beginning to be felt, and a speedy 
revival of the wool trade is looked upon as certain. 

Business in all descriptions of hemp is limited. Manilla remains dull. but 
steady; other kinds are inactive and nominal. 

In the metal market we note: Ironshows a decline inevery variety. Pig 
is extremely dull, with a moderate supply. Glengarnock rules lower, and 
American is entirely neglected. 

There continues a very small demand for lead, business in pig being con- 
fined to smalllots of foreign. Bar, sheet, and pipe steady, and show no im- 
provementin price. . 

Prices for spelter are merely nominal, and - little demand is manifest. Pig 
tin is quiet, and we hear of very little business; prices, however, are steady 
andfirm. The demand for plates is also very light. 

Consequent upon the decline in the gold premium, the price of American 
ingot copper has ruled lower, and the market has again become quite dull. 

Petroleum is but little in demand, for either crude or bonded, and prices 
rule in favor of the purchaser; though holders do not seem desirous of 
pressing sales. 

Nails are quiet and steady. Paints are very dull. The demand for hemlock 
sole leather is less active, but prices are firm. Indigo contiuues in limited re- 
quest. The lumber market is dull and heavy, the offerings of spruce are free 
and find not a large number of purchasers. From the yards there is a fair 
demand, at steady rates. The stock of lath on hand ifs large, and prices are 
in the buyers’ favor. 


foreign Batents. 


American Inventors should bear in mind that,asa gen- 
eral rule, aninvention which is valuable to the patenter 
in thiscountry is worth equally as much in England and 
some other foreign countries. In England the law does 
not protect theright of a foreign inyentor as against the ; 
first introducer of an invention from abroad. Fortwenty 
years past the great majority of patents taken out by 
Americans in foreign countries have been obtained 
through Munn & Co's agency. Patents are secured with 
the utmost dispatch in Great Britain, France, Prussia, 
Belgium, Russia, Austria, Italy, The Netherlands, Spain, 
Sweden, Australia,and otherforeigncountries. Models are 
not required, but the utmost care and experience are ne- | 
cessary inthe preparation of applications. Patentees who 
intend to take out Foreign Patents should send to us fora 
Pamphlet of fulladvice. Address 

Munn & Co., No. 37 Park Row,N. Y. 


t 


‘ity SuBscrIBERS—The ScrentTiFIc AMER- 
ICAN will be delivered in every part of the city at $4a 
year. Single copies for sale at all the News Stands in 
this city, Brooklyn, Jersey City, and Williamsburg, and 
by most of the News Dealers in the United States. 


Patent Ciarms.—Persons desiring the claim | 
of any invention, patented within thirty years, can ob- 
tain a copy by addressing a note to this office, giving 
name of patentee and date of patent, when known, and 
inclosing $1as afee forcopying. We can also furnish a 
sketch of any patented machiae to accompany the claim, \ 
at a reasonable additional cost. Address MUNN & CO., 
Patent Solicitors, No. 87 Park Row, New York. 


Recerpts.— When money is paid at the office 
for subscriptions, a receipt for it will be given; but when 
subscribers remit their money by mail, they may con- 
sider the arrival of the first paper a bona-fide acknowl- 
edgment of their funds. 


Advertisements. — 


The value of the ScteNTIFIC AMERICAN as 
an advertising medium cannot be over-estimated. 
Its circulation is ten times greater than. that of 
any similar journal now published. It goes into | 
all the States and Territories, and is read in all 
the principal libraries and reading rooms of the 
world. We invite the attention of those who 
wish to.make their business known to the annexed 
rates. A business man wants something more 
than to see lis advertisement vn a printed news- 
paper. He wants circulation. If tt ts worth 25) 
cents per line to advertise in a paper of three 
thousand circulation, tt 13 worth $2.50 per line 
to advertise in one of thirty thousand. 


RATES OF ADVERTISING. 


Back Page... ...0ccccccccceees 75 cents a line. 
Back Page (with engraving)... .... .$1.00 a line. | 
Inside Page... ccc cee cceee ...-40 cents a line. 


Inside Page (with engraving). . 


. 60 cents a line. 


HE IRIDIOSCOPE.— 
A NEW DISCOVERY IN OPTICS. 

‘rhis simple instrument_enables a person tosee the in- 
side of his eye, detects foreign substances,shows Cata- 
racts forming,and other diseases, if any. invaluable to 
Physicians and Students. Mailed for 25 cents. Address ; 
F. SYLVESTER, No. 101 East Broadway, New York. 21 


pole Se SS Ea ute ec sisted 
ITRO-GLYCERIN.— 
UNITED STATES BLASTING OIL CO.—We are 
now prepared to fill all orders for Nitro-Glycerin, and re- | 
spectfully invite the attention of Contractors, Miners and 
uarrymen to the immense economy in the use of the 
same. Address orders to 


JAMES DEVEALU, Sec., 

2 52) 82 Pine street, New York 

6 A NDROO JOHNSON.”—His Western ; 
trip and Comic Life. By Nasby. 40 large Engray- 

ings. 1t’s rich, rare, and racy. Be sure and get it. 10,000 | 
sold weekly Price only 20 cents; 10 for $1; 50 for % 
100 for on ailed, post-paid, by HUNTER & £9 4 

ale, N. H. 22— 


OLDING CUTTERS MADE TO OR- 


i 


HE DRAWING-SCHOOL SET OF IN- 
STRUMENTS.— Mahogany case, lined with velvet, 
containing pair Needle-point Dividers, with Pen, Pencil, 
and Extension bar; pair Plain Dividers; Spring Bow Pen, 
with needle-point; Protractor. Price $5. Ten per cent 
discount on five cases. Twenty per cent discount on ten 
cases. T. H. MOALLISTER, Optician, 49 Nassau street 
New York (ef late firm of McAllister and Bro., Phila.) 
Illu-trated Price List of Drawing and Surveying In- 
struments sent free to all applicants. 2 3* eow 


LCOTT’S CONCENTRIC LATHES.— ; 

For Broom, Hoe, and Rake Handles, Chair Rounds, ; 
etc., and all other kinds of Wood-working Machinery, for ; 
sale by S. C.HILLS,13 Platt street, New York. 2tfb 


‘OR PATENT STAVE AND BARREL | 
Machinery, Shiugte Machines, etc., address 
2tf b J,A.PAY & CO., Cincinnati, Ohio. 


YN\TOOD, LIGHT & CO—MANUFAC- 


turers of Machinists’ Tools and Naysmyth Ham- 

mers, Lathes from 4 to 30 feet long, and from 15 to 100 inches 
swing. Planers from 24 to 60 inches wide and from 4 to 46 | 
feet long. Upright Drills. Milling and :ndex Milling Ma- | 

chines. Profile or Edging Machines. Gun Barrel Machines 
Shafting, Mil Gearing, 

Self-oiling Boxes. 

Works, Junction Shop, Worcester, Mass. j 
2th | 


Warehouse at 107 Liberty street, New York. 

99° 5 PER DAY — ENTIRELY | 

J new business for Agents and Men out ! 

ot Employment. The greatest inducements ever offered. | 

Agents are coining money! Make no engagements until | 
you send 25 cents for sample and Catalogue. 
. DOANE & MASSEY, 

los 2is*] 314 Olive street, St. Louis, Mo. 


ulleys and Hangers, with Patent 


RINDSTONES OF ALL SIZES MAN-! 


ufactured by STEARNS, HALETT. & PEEBLES, 
Tos istf] Berea, Cuyahoga Co., Ohio. 


OOD-SA WING MACHINERY.— 
Farmer’s Horse-powers, et¢., etc. For Illustrated 
Circulars, containing description, etc., etc., address, 
J. W. MOUNT, ‘Medina Iron Works 
1 Mwe Loene*y Medina, Orleans Go. N, ¥. 


Srientitic 


MPORTANT TO COACH PAINTERS! 


aoa Tenth edition, with important additiens, just 

ready. 

PAINTER, GILDER_ AND VARNISHER’S COM- 
PANION. 


Containing Rules and Regulations in every thing relat- 
ing to the Arts of Painting, Gilding, Varnishing, an 
Glass Staining : with numerous useful and valuable Re- 
ceipts; Tests for the detection of Adulterations in Oils 
and Colors,and_a Statement of the Diseases and Acci- 
dents to which Painters, Gilders and Varnishers are par- 
ticularly liabie, with the simplest methods of Prevention 
and Remedy. With directions for Graining, Marbling, 
Sign Writing, and Gilding on Glass. To which are added 
complete INSTRUCTIONS FOR COACIL PAINTING 
AND VARNISHING. 12mo., Cloth. $1 59. 


CONTENTS. 
TOOLS AND APPARATUS :—Taylor’s indigo grinding mill; 
Rawlinson’s indigo grinding mill. 
CoLoRrs. 


WHITES :—White lead, ceruse and flake white; Spanish, ; 


or bougival white; gypsum, or piaster of Paris; white of 
Troyes, or white chalk. 

Buiacks :—Ivory black; lamp black; charcoal blacks. 

Reps:—Vermillion; minium, or red lead; carmine 
lake; Spanish brown; other reds. 

YELLOwS :—Yellow ochre; massicot; chrome yellow ; 


| Turner’s or patent yellow; orpiment; Naples yellow; yel- 


low of antiniony; yellow pink. 

Buves:—Prussian blue; indigo; ultramarine; smalt, 
zaffre, azure, Saxon blue, or enamel blue; blue verditer. 

GREENS :—Verdigris; Italian or Wecrona green; Saxon or 
Hungary green; Scheeles’ green; Schweinfurt green; 
Brunswick green; green verditer; green lake, or Venetian 
green. 

Browns :— Umber ; 
Hatchet. 

COMPOUND COLORS, OR COLORS ARISING FROM MIXTURE: 
—Light gray, buff, silver or pearl gray, flaxen gray, brick 
color, oak-wood color, walnut-tree color, jonquil, lemon 
yeilow, orange color, violet wlor, purple. 
color, olive color, lead color,chestnut col 
color, flesh color, light willow green, grass green, stone 


new brown, 


color, dark lead color, fawn color, chocolate color, Port- : 
land stone color, to imitate mahogany, to imitate wain- ° 


scot, to imitate satin wood. 

O1Ls :—Oil of spike, oil of lavender, oil of poppies, nut 
oll on pmeeed oil, oil ofturpent ne, fat oils, drying oils, pil- 
chard oils. 


VARNISHES :—Shell-lae varnish, turpentine varnish, lin- 


seed oil varnish, Copal varnish, gold-colored copal varnish 
camphorated copal varnish, copal varnish in imitation o 
tortoise shell, amber varnish, caoutchouc, or gum elastic 


d| \PACHINERY FOR SALE 


discovered by Mr. ; 


carnation, gold | 
or, light timber | 


Anevican. 


(Jan. 12, 1867, 


| 


| Land and Railroad Surveying, Line Drafting and 
\ Lettering, would like a situation. Satisfactory references 


YOUNG MAN UNDERSTANDING 


: given. 


ddress ‘‘Assistant,”’ Box 44, Lakeville, Conn. 21 
i- 2 - 


—VERY LOW— 


One 100 horse-power horizontal high-pressure steam en- ; 


gine, second-hand. 
One 25horse-power portable steam engine and boiler, new. 
One Mulay Saw-mill, Anderson’s patent, new. 


; Two Engine Lathes, Swing, 24 inches; bed, 15 fect, new. 
{Six do. do. do. 19 do. do. 15 do. 
i Two do. do. do. 14 do. do. 8 do. 


! Three Iron Planers—will plane 8 feet by 30 inches square. 
; Two Car-wheel Boring Machines. 
TwoCar-Axle Lathes. 


| Or call at their Office, 55 and 57 Liberty st., New York. 


' I teacuiamee SON, MERIAM & CO., 
Manutacturers and Dealers in 

H DANIELS’S AND WOODWORTH PLANERS, 

! Boring, Matching, Molding, Mortising and Tenoning Ma- 

| chines, Scroll, Cut-off, and Slitting Saws, Saw Mills, Saw 
Arbors, Spoke and Wood-turning Lathes, and other wood- 

! working Machinery. Warehouse, 107 Liberty street, New 

York. anufactory, Worcester, Mass. 2tf 


SJ used_in 
ENGINEERING CONSTRUCTION. 
Compiled and Edited by 
J. K. WHILDIN, Civil Engineer. 
Second Edition. 1 Vol.,12mo, Cloth.............6 


D. VAN NOSTRAND, Publisher, 


No. 192 Broadway. 
(= Copies sent free by mail on receipt of price. 


ATHE CHUCKS— HORTON’S PAT- | 


Price $2. 


= 
varnish, mastic varnish, varnish for violins, etc., white | New Works, Just PUBLISHED BY 


| woods, polish for Tunbridge ware, 3 
fo) 


hard varnish, varnishes for paling and coarse wood work, 
varnish for colored drawings, varnish for glass, black var- 
nish for old straw or chip hats, varnish for drawings and 
card work, changing varnishes, mordant varnishes. 
GENERAL OBSERVATIONS ON VARNISHES. 
Poxisses:—Varnish polish, polish for dark-colored 
C ‘oods, etc.; Carvers’ 
polish, French polish, water-proof polish, finishing polish. 
GILDING MATERIALS :—line gold powder, color-hight- 
ening compositions, mosaic gold, Dutch or German metal, 


| TCHLEY & CO., 

ENGINEERING AND ARCHITECTURAL PUB-' 
LISHERS, 106 Great Russell street, London. i 
BLAST ENGINES, Illustrated with large 


! folding copper plate engravings, giving working draw- 
i ings, to scale and letter-press description. By H.C. | 
I Coulthard, C.E, and M.E., folio, halfmorocco......£3 38. ! 


THE OFFICE AND POCKET COMPAN- | 


ARRISON STEAM BOILER. 


‘ NO MOREDESTRUCTION OF LIFE AND PROPERTY 
BY 

| STEAM BOILER EXPLOSIONS. 

i 

| 


GREAT REDUCTION 1N PRICE. 
From the rapid manner in which the 
| ARRISON STEAM BOILER 
is coming into use, but little need be said of its conceded 
merits. 
They may be summed up briefly as follows :— 
| Absolute safety from explosion, as it cannot be burst 
‘ under any practicable steam pressure. 
i Less first cost. 
: Economy in fuel equal to the best in use. 
| Facility of transportation. 
It occupies but #bout one third the ground area of or- 
| dinary boilers, with no increase in hight. 


| In consequence of recent improvements in its manu- 
} facture, this Boiler can be furnished to the public 
i .T LESS COST 

than heretofore, and is now much the cheapest article in 
! the market. 
For Price and Circular apy to 

JOSEP. ARRISON, JR., 
Harrison Boiler Works, | 
Gray’s Ferry Rod, Philadelphia. 


WORCESTER, Mass., 9th mo., Gth, 1866. 
JOSEPH HARRISON, 
Dear Sir: 

We received your letter, and in answer will say we 
are highly gratitied with the Boil:rs. The one we are 
; using at the Karle Stove Company has been in operation 
| since the first of the year in perfect order. We have just 
; got in operation the last sent, at our Card Factory, and 

are runuing it beside a tubular of about the same capaci- 
; ty; so far we tindasaying of about one half by actual 
; measurement. 

| Truly yours, 


212] 


| 
| 


I. K, EARLE & CO. 


WORCESTER, 12th mo., 18th, 1866. 
JOSEPH HARRISON, JR., 
| Dear Sir: 
i Your Boilers continue increasing in favor. What 
i we feared their weakest point has proved their strong- 
i est. 
' We anticipated trouble from leaking in the many joints, 
i which is the impression of all who see them. Onthecon- 
| trary we find them here superior to anything we have 
| ever used. 

We put them toa test, a few weeks since, which has 
thoroughly established them in our estimation. 

Our watchman fired up without water, heating to an 
intense degree, then injecting cold water, which 80 con- 
tracted the globes that every joint was open; but much 
to oursurpr ise and gratification we found, when the equi- 
librium was restored, all was right, and they have never 
leaked a drop since. 

If it-had been the tubular boiler our mill might have 
been blown to atoms. 


ethereal so lution of gold, gold oil color or size, gold water | 


size, preparatory size, white coating, coloring yellow, JON.forthe Engineer, Architect, Building Surveyor, 
; 


! easil. 
| rough or swampy grounds. Portions of 100 to 5,000 feet 


erie Builder, a 0: mor ks, ae By aa Davis Haskolt 
MISCELLANEOUS MATERIALS :—Painter’s cream, rotten} (©:E» G, Rennie, C.E. and M.E., and F. Rogers, Archi. 
stone, glue and isinglass, common size. ; id } tect. Cloth, letteTed.........ceccccececcecceeneeeeees 56.64. 
Sater AnD ASHING COLORS: SKELETON STRUCTURES on a new prin: 
PRACTICE OF PAINTING :—Painting in distemper, paint-} $3 Les GaP ecialy 2cs Hye ce, freee? cloth te 
ing in milk. bo tered, SvOsc.s. wis vouc. odectucus seve tececcacegeJedances 16s. 


PRACTICE OF 
polish, waxing. 

PRACTICE OF GILDING :—Gilding carved wood with wa- 
ter size; gilding plaster or marble with water size; gilding 
wood in oil; to gild steel; to gild copper, brass, etc.; gild- 
ing glass and porcelain; gilding leather; gilding writings, 
drawings, etc., on paper or parchment; gilding the edges 
of paper. 

N LACQUERING :—Lacquer for brass; lacquer for philo- 
sophical instruments; gold-colored lacquer for brass 
watch cases, watch keys,etc.; to make lacker of various 
tints; to clean oldbrass work for lacquering. 

BRONZING. . 

JAPANNING :—Colors required in japanning; to prepare 
a tortoise sheli japan ground by means of heat. 

Fors :—To color foils. 3 . 

FisH-oI1L Cotors:—To prepare the oil; gain by the 
above process; preparation and cost of particuiar colors; 
subdued 
brown red, chocolate color, yellow, black. 

Gtass STAINING :—No.1, flux; No.2, gray flux; No.8, 
flux for carmines and greens; the various colors. 

BLUES :—Indigo biue, turquoise blue, azure biue, deep 
azure blue, sky blue for the browns, violet blue for 
ground color, lavender blue for ground tint. 

GreENs :—Emerald green, bluish green, grass green, 
dragon, pistache and olive green. 


VARNISHING AND POLISHING ;—-French 


YELLOws:—Sulphur yellow, fixed yellow for touches, ; P: 


yellow for browns and greens, deep yellow to mix withthe 


chromium greens, jonquille yellowfor flowers, wax yel- j 


low, fixed wax yellow, Nankin yellow for grounds, decp 
Nankin yellow, pale yellow ochre, deep yellow ochre, 


called yellow brown, brown yellow ochre, Isabella yellow ‘ 
for grounds, orange yellow for grounds, brick red, deep 


blood red. 


CoLors oF GOLD:—Hard carmine, pure purple, deep { 


violet. 

CoLors OF IRON :—Flcsh red, clove brown, wood brown, 
hair brown, liver brown, sepia brown, white, yellowish 
gray for browns and reds, bluish gray for mixtures, gray: 
ish black for mixtures, deep black, application of the col- 
ors, to fire the paintings, furnace and muffle. 

Harmony oF CoLoRs. 

MISCELLANEOUS SUBJECTS AND USEFUL RECEIPTS :— 
To increase the strength of common rectified spirits of 
wine; to silver by heat; to tin copper and brass; totiniron 
and copper vessels; to paint sail cloth so as to make it pli- 
able, durable and water proof; to make oilcloth; to pre- 
pare varnished silk; to paint cloth, cambric, sarcenet, 


etc., so as to render them transparent; to thicken linen j 
cloths for screens; printer’s ink; sticking, or court plaster; ! 


to imitate tortoise shell with horn; a varnish to prescrve 
glass from the rays of the sun; to imitate rosewood; to im- 
ltate black rosewood; a fine black varnish for coaches and 
iron work ; a varnish to imitate the Chinese ; to clean sil- 
ver furniture; to color the backs of chimneys with lead 
ore; to clean marble, sienna, jasper, porphyry, etc.; a 
white for inside pa nting; to take ink spots oul of mahog- 
any; to make paste for furniture; to make oil for furni- 
ture; to brown gun barrels; to clean pictures; another 


; method; varnish for clock faces, etc.; varnish for balloons. 


DISEASES AND ACCIDENTS TO WHICH PAINIERS AND 
VARNISHERS ARE PARTICULARLY LIABLE:—Painters’ 


colic; weakness of the wrists; effects of poisonous sub- | 


stances used in painting and varnishing ; nausea; burns 
and scalds. 

GENERAL OBSERVATIONS. 

DIRECTIONS FOR GRAINING ANDIMITATING WOODS AND 
MaRBLEs :—Oak, combs, brushes, colors, etc., grainin 
color, spirit color, pollard oak, root of oak; to grain pol- 
lard and root of oak in distemper; walnut, birdseye ma- 
ple in distemper; to grain maple in oil; satin wood, ma- 

ogany in distemper, mahogany in oil, rosewood, marble, 
sienna, black and gold marble, Saint Ann’s, verd antique, 
orancient green. Myyptian green, rouge roi, or royal red, 
Italian jasper, dove marble, black bardella, Derbyshire 
spar, granites; to polish jmitation marbles. 

INSTRUCTIONS FOR SIGN WRITING :—Setting-out, or 
arrangement of letters; toraise or make letters appear 
to stand out from the board, and to shadow them; to gild 
letters; to write, gild, and ornament on glass. 

COMPLETE INSTRUCTIONS FOR COACH PAINTING AND 
VARNISHING :—A suitable place to workin, preparing the 
oil, boiled oil, raw oil, priming coat for a carriage gear- 


ing and body, smoothing with sandpaper, use of pumice ; 


stone in smoothing after priming, use of grained sole 


leather in smoothing after priming, rough stuiling, finish- | 
ing up to receive the color, putting on the color, rubbing | 


down after the second coat, varnishing, ornamenting a d 
striping, ornaments on panels, shading, striping, varnish- 
ing after striping. 


The author of the chapter on Coach Painting being a 
thorou ghly practical and intelligent man, has made it 
very full an 
long felt by this large class of our mechanics, is now suc- 
cessfully and completely filled. So far as known, this is 
the only book in the English language in which the im- 

ortant subject of COACH PAINTING and VARNISH- 

NG is treated. 


fis" The above, or any of my Books sent by mail, free 
of postage, at the publication price. 

(7 My new Catalogue of Practical and Scientific Books, 
complete to Oct. 1, 1866, will be sent free of postage to 
any one who will favor me with his address, 

HENRY CAREY BAIRD, 
Industrial Publisher, 
406 Walnut street, Philadelphia. 


PORTABLE RAILROAD, — THIS 
A Patent Railroad is particularly adapted for exca- 
vations, filling up swamps, grading grounds, making 
roads, transporting buiiding materials, coals, etc. It is 
laid and easily taken up again; can be laid over 


forsale, or can be hired by the week, with the cars to suit 
the kind of work to be done. Address A, POTELER, New 
Biighton, Staten Island, N.Y, Siate rights for sale, 


© 1867 SCIENTIFI 


reen, lead color, bright green, stone color, ! 


complete; and it is believed that the want ! 


i 
if 
} 
; Work on the Construction of. By F. Campin, C.E., with 
t lates by J. Hawkshaw, C.E., W. Baker, C.E., and J. 
\ orton, ‘Architect, being a Supplementary Vol. to Mr. 

lempsey’s large work on Iron Rtoofs. 4to 15s. 


i Ou YOUNG FOLKS 


| “Is brimful of delightful of delightful entertainment for 


} juvenile readers—stories, fables, charades, rebuses, enig- 
‘mas, and exquisite wood engravings. It is beyond com- 
! parison the best juvenile magazine ever publisned.”—Luj- 
Salo Express. 
; _ Every boy and girl in America should have it. Terms: 
; Two Dollars a year; Single or Specimen Number, 20 cents. 
TICKNOR & FIELDS, Publishers, Boston. 


! BVERY SATURDAY 


essays 
made 


for January, 1867, begins a new volume, and con- 
tains graphie Sketches and excellent Portraits of Ristori, 
the Tragedienne ; “ fom” Hughes, the gréat English Re- 
| former;* Father Prout,” the great Journalist, and others. 
; 4lso, Education, by John Neal ; Two Careers of Woman- 
{ hood, with Portraits of the Good and the Bad; Our 
j Neighbor, by Mrs. Wyliis; Ethnology, or the Aboriginal 
Graphic Systems, by E. G. Squier ; The Heavenly Chrono- 
| meters, and_n uch other and instructive reading. Only 
| 20 cents, or $2 a year. Now is the time bY subscribe. Ad- 
US, 
i 


dress FOWLER & WELL 
12] 389 Broadway, New York. 


JDLATINA PLATE AND WIRE OF ALL 


; No.658 Broadway. 


| [RHE AMERICAN CONFORMATEUR 


AND CONFORMER, Invented and Manufactured 
by the undersigned, is the only article manufactured that 


| can be relied upon to fit a hat properly,and haveit pre- | 


| serve its 
for years 
country. 

[3 


perform. They have been adopted and us:d 
the best and principal batters in this city and 
SAMUEL CLARK, 
20 West 13th street. 


Wy 


IRON ROOFS, A Theoretical and Practical : 


sizes, imported andfor sale by SAMUELS. WHEE: H 


| _ This quality alone is sufficient to guarantee and en- 

force its adoption everywhere, to say nothing of its econ- 
{ omy: In this direction we are making two tests which 
i will be interesting to you: when complete we will give 
! you the result. 7 * * * = * 


23) 


Truly yours, 
T. K. EARLE & CO. 


~QTATIONARY ENGINES 

Built under the 

H BABCOCK & WILCOX 
PATENTS. 

An entirely novel arrangement of valye gear, guaran- 


teed to give amore regular speed, and to consume less 
| fuel per horse-power than any engine in use. Call or send 


) for a circular. 
j HOWARD ROGERS, 
i 1 20*] 50 Vesey street. New York. 


i 
A NOTICE.— 
{ L A valuable copyright for sale, Scriptural illustra- 
: tions, containing three hundred and Ewouby-ave biblical 
| proofs ; size three feet by four, lithographed. This great, 
i magnificent, and instructive work of art, comprises an 

accurate, historic, and graphic description of man’s 
earthly pilgrimage, fron the cradle to the grave, and is 
admitted by thonsands of intelligent men to be the most 
| instructive work of art ever introduced to the American 
| people. The undersigned offers this valuable copyright 
, for sale to the United States, $1 for each thousand popu- 
| lation, and give with it $6,000 worth of capital, including 

two sets OF plates entircly new ; and also allow the pur- 
chase: 500,000 population for each thousand copies sold. 
A chance like this purchasers seldom meet with in a life- 
time. The sale of this work is now vested in different, 
parts of the United States, which will give great satisfac- 
| tion to the purehaser. Rey, Frederick Fox, who is ap- 
| pointed General Agent for the State of California, 1s 

willing to actassuch for the purchaser of this right, and 
| have the State of California thoroughly canvassed. He 

has now introduced this Illustrated Chart in California, 
and is speaking in the highest terms of its acceptance. 
Not fifteen months since the first plate was completed; 
but from what expcrience we have had of its acceptance, 
in different States throughout the United States, we can 
say with confidence that two of the best States, if thor- 
oughly canvassed, will be worth fully what we ask for the 
United States and $6,000. I have realized as high as $30 
profit per day from one agent, and fro n $12 to $15 to the 
hundred population. Full satisfaction will be given to all 
that has been said. | 

For further particulars apply personally at 213 Market 
street, opposite the Court House; or address 
i REV. H. CRONE, 
{ Post-office lock box 58, 

1*} Harrisburgh, Penn. 


G6 P OWER-LOOM WIRE CLOTHS” 


ant gone nettings of all quidths, grades, and meshes 
and of the most superior quality, made by the CLINTO 
WIRE CLOTH COMPANY, Clanton, Mass, 1 


MPORTANT TO INVENTORS. — The 
| American Foot-Lathe with Patent Treadle Motion, 


| 


| NEW PHYSIOGNOMY, with 1,000 illustrations 
1 $5, $8, or $10. It is a beautiful book. sop’s Fables, 
\ People’s pictorial edition, tinted paper, only $1. LIllus- 
| trated Family Gymnasium, $1 75. How to Write, How to 
Talk, How to Behave, and How to Do Business, in one 
vol., $2 25. The Phrenological Journal for 1867,only $2. 


66 

H would know how to become “ good looking,” 

| and to “ look good,” read ‘‘NEW PHYSIOGNOMY.” It 
you would know how to‘ read character ata glance,” 

| get New Physiognomy, with 1,000 illustrations, showing 

all the “ €igns of Character.” A splendid work, suitable 

for the Center Table, and just the thing for a Holiday 


$10 in morocco gilt. Published by FOWLER & WELLS, 
No.889 Broadway,New York. Agents wanted. 
WHAT THE PAPERS SAY. 
**One thing we affirm: aman who can not find amuse- 
ment and instruction in this book, must have a very stupid 
Jace indced.”—N. Y. Tribune. “Mr. Wells has put the 


| 

| thought, the practical experience, the close observation, 
| and the professiénal collection of a lifetime into this im- 
i 


portant physiological work.”—Philadelphia Press. “Take 


that Physiognom 
tigation.”—N. 
covers the whole 
before issued.”—The Field and Fireside. 
} nomy is a work of science, art and literature, whose 
. purity of tone will commend it to all classes of readers.” 

—Wide World, “Mr, Wells has gone far beyond previous 
! Physiognomists.”— Christian Guardian. ‘ It is by far the 

best work ever written on the subject.”—Christian In- 
! quirer. 12 


opens a wide field for interesting inves- 
« Daily Times. “ Mr. Wells’ new work 
round more thoroughly than any book 
“New Physog- 


| TOSEPH BAWDEN, Attomey-at-Law, So- 


licitor of Patents of Invention, 10 Anchor Buildings, 
Kingston, Canada West. 12 


| MERICAN TWIST DRILL CO., Low- 


ell, Mass., Manufacture Taps of all sizes, Morne 


crews at low prices. 


‘ 


C AMERICAN, INC. 


AddressFOWLER & WELLS, 389 Broadway, New York. \ 


BEAUTIFUL FACE.” — If you, 


Present,in fine bindings, at $5 in muslin, $8 in calf, and | 


such a volume as this, and every one must acknowledge | 


t Lathe Tool formaking Mainspring Catches, Squar- 
‘ing Shoulders, etc.,etc. Best thing in use. No Watch- 
; maker should be without one. Price $3. Address 

1] J. A. LAKIN, Thompsonville, Conn. 


XN 


OLESWORTH’S POCKET-BOOK OF 


Useful Formule and Memoranda for Civil and 
echanical Engineers.—Just_ready. By Guilford L. 
Molesworth, Member of the Institution of Civil En- 
: gineers, Chief Resident_Engineer of the Ceylon Rail- 
i way. ¥rom the Tenth London Edition. $2. 
ConTENTS.—Civil Engineering — Surveying, 
Setting Out, etc.; Earthwork, Brickwork, 
Arches, ete, ; Beams, Girder s, Bridges, etc.; Roofs, Floors, 
; Columns, Walls, etc.; Railways, Roads, Canals Rivers, 
Docks, etc.; Water-works, Sewers, Gas-works, Draimage; 
etc.; Warming, Ventilation, Light, Sound, Heat, etc. 
Mechanical snp cering Gravity, Mechanical Centers 
: and Powers ; Mill-work ; Teett of Wheels, Shafting, Belt- 
| ing, ete. ; Alloys, Solders, and Workshop Recipes ; Steam. 
I boilers, and Steam-engines; Water-wheels, Turbines, etc., 
and Windmills; Paddle and Screw steamers; Miscellane: 


Levelling, 
Masonry, 


ous Machinery. 
_.Weights and Measures, English and Foreign; Logar- 
| ithms of Numbers; Triangles, Trigonometry, and Tables 


ot Sines, etc.; Properties of Ellipse, Parabola, Circle, 
etc.; Mensuration of Surfaces and Solids; Tables of 
Areas, and Circumterences of Circles; Weights and Prop- 
! Porties of Materials; Squares, Cubes, ‘Powers, Roots, and 
; Reciprocals of Numbers; Pagincering Memoranda and 


| Tables ; Supplement by J.T. Hurst, C. E., containing Ad- 
i ditional Engineering Jemoranda and Tables; Tables by 
, Lewis Olrick, C. E. 


{ 


The Publisher confidently commends the above as the 
best pocket-book for Engincers published in this country. 
A circular, giving its entire contents (which are tooex- 
tended for an advertisement),will be promptly sent toany 
one forwarding his address. 

(~ The above, or any of our boaks, sent by mail, free 
ot postage, on receipt of price. 

; .ba7~ My new Catalogue, complete to Oct. 1, 1866, sent 
| free to any one who will favor me with his address, 

i HENRY CAREY BAIRD, 

i Industrial Publisher 

1,1 24 406 Walnut street, Philadelphia. 


[Ff | YAYLOR, BROTHERS & CO.’S BEST 

YORKSHIRE IRON.—This Iron is of a Superior 

i Quality or locomotive and gun parts,cotton and other ma- 

chinery, and is capable of receiving the highest finish. A 

‘ood assortment of bars in stock and for sale by JOHN 

. TAFT, sole agent for the United States and Canadag, 
No. 18 Baiterymarch-at., Boston. 140*—R, 


Jax. 12, 1867.) § cientitic 


[on PLANERS, ENGINE LATHES, 
Drills, and other cere oes of Su erlor Qual- 
ity, on hand and finishing. For Sale Low. for Descrip- 
toh and Price, address NEW HAVEN MANUFACTUR- 
ING CO., New Haven, Ct. 1tf 


XY-HYDROGEN STEREOPTICONS, 
OXY-CALCIUM STEREOPTICONS, 
q DISSOLVING LANTERNS, 
at MAGIC LANTERNS, Etc., Etc. 
G | A Large Assortment of American, European, and 
| Foreign Photograph Views for the same!! ALE riced and 
: Illustrated Catalogue, containing 15 Cuts and 56 pages, 
will be sent free by Mail o‘n application. 
WILLIAM V. MoALLISTER, 
728 Chestnut street, Philadelphia. 


oe AND ROLL BRASS. 


and Copper Wire, etc. Especial 
artentoD to particular si: dths for Machinists and 
e@ Founders. 
Wanntactured by the THOMAS MANUFACTURING | 
COMPANY, Thomaston, Conn. 1 24* 


xerman Silver, Brass 
zes and Wit 


O SPRING MANUFACTURERS. 
Address JOHN EVANS, 31 Wooster st., New Haye 
Gonn.,for his Patent Improved Machinery for HEADIN’ 
CARRIAGE SPRINGS. “ 
Shops fitted with complete sets. 13 


OSEPH HIRSH, Pu. Dr. 
ANALYTICAL AND CONSULTING CHEMIST, 
Manufacture: of 
PURE CHEMICALS. 


Office 33 Cortlandt treet, 
New York. 


HE BEST POWER HAMMER MADE 

is the Dead Stroke Hammer of Shaw & Justice. 
Sizes suited for manufacturing awl blades or engine | 
shafts; consume but little space, and require but little | 
power. Manufactured by. PHILIP 8. JUSTICE, 
14 North 5th street, Phila., and 42 Cliff-st., New York. 
Shops 17th and Coates-sts., Philadelphia. 1tt 


1 24* 
AGENTS WANTED, IN 


10,000 every TOWN, COUNTY, 


| STATE, to sell Topliff's Patent Perpetual Lamp Wick. 
Needsno Trimming. Sample sent for 20c; two for 30c. 


t y ty tights for Sale. 
State and County Nig for PUtiy & COLE, 
1tf] 


81 Newark Avenue, Jersey City, N. J. 
[oRtaNt TO MANUFACTURERS 
and Inventors—SMITH & GARVIN, No. 3 Hague 
street, New York, Machinists and Model Makers, are n0W 
ready to make proposals for building all kinds of Light 
Machinery, Manufacturers’ Tools, Models, etc. Satistac- 
tory reference given. 1 13 


17*j 


SILAW & JUSTICE’S POWER HAMMER | 


\_) is Moderate in Price, is driven with one-tenth the 
wer used by other Hammers, and will not cost the one- 


YULLARD & PARSONS, HARTFORD, 


undredth part of what is usually spent in repairs. Its | J . LU 
power is farin excess of any Yammer known, Mtanufac- | Conn., are prepared to furnish Shaftiag of any size 
tured b PHILIP §S. JUSTICH, ; and length, in large or small quantities, Our han: es are 
14 North 5th street, Phila... adjustable in every point, and fitted with Patent Self-oil- 


| ing Boxes, guaranteed to run six months without re- 
oilm%, and save 80 per cent of oil. By making a specialty 
of shaiting, we are able to furnish very superior work at 
reasonable rates, Heayy work built to order. 1uf 


VENTED by use of Ashcroft’s Low Water Detector. i 
Over 5,000in use. Send for Circular. 


ORTABLE STEAM ENGINES, COM- 


* STTOROPT. & nst., N.Y. ; 

bad Vee sais FON ASBeNOr Fo) John ats N BG =P bining Le eae of gticiency, durability, and 

4 + economy Wi he minimum of weight and price. ey 

O1ILER REGULATOR. — THE U. 8. | are widely and favorably Known, more than 300 being 

Patent of M. ACHARD, of France, September 5, ; in use, All warranted satisfactory or no sale. Descrip- 

1365—a useful improvement—is offered for sale on reason- , tive circulars sent on. 8: plication. Address 

able terms. Address M. ACILTARD, J. C. HOADLEY & Co., Lawrence, Mass. 1 tf 

14*] Box 773, New York Post-office. Bod TN ye a eA <7 


ao = REDERIC H. BETTS 
FRICTION ATTORNEY AND COUNSELOR 


111%] 


$1 and 88 Pine street, New York City. 


made and introduced to the Trade. Pressed, 
Stamped, and Spun Work. Dies, Tools, etc., to order. 
AL and other Machinery, Models for_the Patent | J. H WHITE, 
Office, built to order by HOLSKKE MACHINE CO., Nos. | 12*] 157 Chestnut street, Newark, N. J. 
§28, 580, and 582 Water street, near Jefferson. eae | FOR eine Pearce cee near Sc ee ene en ee ei eee 
pasar ice paar seecaenea ‘ | TMPORTANT TO IRONMASTERS. 


PLAYER’S PATENT HEATING STOVES 
ForBlas F urnacesarerecommendedas the best and most 
efficient that have hitherto been used, inasmuch as blast 
can be heated 1200° Fah., without the least danger ot in- 
jurins the cast-iron pipes through which the blast circu- 

lates. Already,54 stoves have been erected, and 27 are in 
; the course of erection. Apply to 
JAMES HENDERSON 


ING AND MATCHING MACHINES, Patent Siding 
and Resawing Machine, address J. A. FAY & Co., 
1 tf) Cincinnati, O. 


yT AFAY&CO, 


CINCINNATI, OHIO, 16*] Agent, 218 Fulton st., N.Y. 
PATENT. WOODWORKING. MACHIN SRY a GRGin : 
ATENT ~ 
of the latest and most approved description ITRO-GLYCERIN.— ; 
Particularly designed for AN Part'es requiring the above article in quantity—say 


Yards 
hip Yards, 


Sash, Blind and Door, 


1001bs. perday—areinvited to correspond with the sub- 
Wheel, Felly and Spoke, 
, 


Nay. 
: scriber, who has devised a@ new method for its manufac. 


Railroad, Stave and Barre ; ture, reducing the cost aswell as the risk toa minimum. |; 
Car and Shingle and Lath, i GEO. M. MOWBRAY, ' 
Agricultural Shops, Planing and Resawing 110] Titusville, Pa, 


| F WOOD-WORKING MACHINERY AND MACHIN- 
ISTS’ TOOLS, send to us and be particular and say for 


Mills, Ete. 
Warranted superior to an yin use. Send for Circulars. 
For further particulars address J.A. FAY & Co,, 
Corner John and Front streets, 
Cincinnati, Ohio, { 
Who are the only manufacturers of J. A. Fay & Co.’s Pat- H 
ent Wood-work! Machinery in the United States. 1 tf : 
TATER WHEELS. en : I Ries 22 Rhee. oe ie as ae Se SAE 
WARREN’S AMERICAN TURB ig acknowl- ) 
edged the best finished, the simplest constructed, and the | H VAN DE WATER'S CEP En TED | 
greatest water-saving wheel in the market. Also, War- ; e TURBINE WATER WHEEL.—This celebrated 
ren’s Improved TUEDIDG Regulator is not surpassed for ; wheel has been thoroughly tested by the side of the best 
giving uniform see ONZO WARREN, Agent, wheels—claimed to be—in the country, and with the same | 
1] 31 Exchange street, Boston, Mass. ‘ amount of water used, my wheel proved to be far supe- | 
roe, ‘e xi ve a rior; for the facts of which I respectfully refer you to my 


i printed price list circular, which will be forwarded on ap- 


gaged in making both kinds. 
ane STEPTOE, McFARLAN & CO., 
] 


Cincinnati, Ohio. 


BALL & CO., 
e - SCHOOL STREET, WORCESTER, MASS., 


Mamttacturers of Woodworth’s, Danicll’s, and Gray & | Plication with stamp. Address 
Wood’s Planers, Sash Molding, Tenoning, Mortising, Up- 1 tf H. VAN DE WATER, Buffalo, N, Y. 
right and Vertical Shaping, Boring Machines, Scroll Saws, | wee aed eee hat rete ee 2 zee 


and a variety of other Machines and articlesfor working 
wood, 
Send for our Illustrated Catalogue, 


j TLERY MACIIINERY made by 
{L 5*] THOMAS & CO., Worcester, Ma 


C21) ANA FOR A FORTUNE 
$30,00 NO DECEPTION. ; 
Address HARRIS BROTHERS, Boston, Mass. 


125" | 


| 


- 
HWE DAVIS BOLT-HEADER. —TIUS 
simple and durable Bolt-Header has the unqualified 
approval of over Thirty of the first mechanics of our rail- 
road shops; also of Sellers & Co., Philadelphia; Wood, 
Light & Co., Worcester, and many others. Address 
T3* L. E. OSBORN, New Haven, Conn. 


OMPLETE SETS OF DRAWING IN- 
J struments, fine finish, from $2.25 per set to $150 per 
set, for sale by JAMES W. QUEEN & CO., 924 CHEST- 


1 10* 


~EE’S PATENT MOLDING MACHINES 


J 


and { 


ADVOCATE IN PATENT AND COPYRIGHT CASES. ! 


i 


what purpose toolsare wanted, as we are extensively en- | 


viverican, 
— 


| STEAM BOILER.—This new Steam Generator eom- 
bine £essential advantages in Absolute Safety from explo- 
sion, in first cost and cost of repairs, durability, economy 
of fuel, facility of cleaning, and transportation, not pos- 
sessed by any other boiler. 

Jt is formed of a@ combination of cast-iron hollow 


aninch thick, conneeted by curved necks. ‘These spheres 
are held together by wrought-iron bolts with caps at the 
ends. The form is the strongest known. [tsstrength to re- 
sist internal pressure is very great—unweakened as it is by 
punching or riveting, which lessens the strength of the 
wrought iron boiler plate about forty per cent. Every 
boiler is tested by hydraulic pressure at 400 pounds to the 
square inch. It cannot be Durst under any practicable 
steam pressure, 

Under pressure which might cause rupture in ordinary 
boilers every jomt in this becomes a safety valve. No 
other steam generator possesses this property of relief 
under extreme pressure without injury to itself, and thus 
preventing disaster. 

It is not affected by corrosion, whieh soon destroys the 
wrought iron boiler. Most explosions occur from this 
cause. It has economy in fuel equal to the bestb oilers, 
arising from thelarge extent and nearness to the fire of its 
heating surface, as also from the waved line of this sur- 
face which, thoroughly mixing the gases, induces better 
combustion, and breakl 
be more effectually absorbed than in the ordinary tubular 
orcylinder boiler. 

It gets up steam quickly,and with little fuel. Itpro- 
duces superdeated steam without separate apparatus, and 
is not liable to priming or foaming. 

It 18 easily transported, and may be taken apart so that 
no piece need weirh more than eighty pounds. Indifficalt 
places of access, the largest boiler may be put throughan 
opening one foot square. It is readily cleaned inside and 
out. Under ordinary circumstances, it is kept free from 
Permanent deposit by blowing the water entirely out, 
under full pressure onceaweek. Itrequires no special 
skill in its manag 
with great facility, as they are uniform in shape and size. 
When renewed the entire boiler remains as good as new. 
The greater part of the boiler will never néed renewal 
unless unfairly used. 

A boiler can_ be increased to any extent by simply add- 
ing to its width, and being the multiplication of a single 
form, its strength remains the same for all sizes. It has 
less weight, and takes lesg than one-half the ground area 
- ue ordinary cylinder boiler, without being increased 

ght. 

Any kind of fuel may be used under this boiler, from the 
most expensive te reftise coal dust. 

Drawings and Specifications free of charge. For de- 
scriptive circulars or price address 

JOSEPH HARRISON, Jx., 
Harrison Boiler Works, Gray’s Ferry Road. 
Adjoining U.S. Arsenal, Philade|phie. 


RICSSON CALORIO ENGINES OF 
j EGREATLY IMPROVED CONSTRUCTION.—Ten 
years of practical working by the thousands of these en- 
gines in use, have demonstrated beyond cavil their supe- 
riority where less than ten horse-power is required. 
Portable and Stationary Steam Engines, Grist end Saw 
Mille, Cotton Gins’ Air Pumps, Shatting, Pulleys, Gearing 
umps, and General Jobbing. Orders promptly filled for 
nd of Machinery. MES A. ROBINSON, 
D) 164 Duane street, cor. Hudson, New York. 


UDSON’S GOVERNORS. 
MALLEABLE CASTINGS. 
BAVC SRRIAGE AND MACHI 
BARK MILLS. eee 


HOISTING MACHINERY. 
SORGHUM SUGAR SEPARATORS. 
STEAM PIPES For Warming with eseape st am 
Do. Do. For Boiling Paper Stock. 
IRON CASTINGS. 


1 3* 


any 
1 


i 
i 


Address JAMES L. HAVEN & CO., 
4*] Cincinnati, Ohio 
MPORTANT. | 


4 MOST VALUABLE MACHINE for all kinds of irreg- 
ular and straight work in wood, called the Variety Mold- 
ing and Pianing Machine, indispensable to competition in 
all branches of wood-working. Our improved guards 
make it safe to operate. Combination collars for cutters, | 
saying 100 per cent, and feed table and connection, for 
waved moldings and planing, place it above all others. | 
Evidence of the superiority of these machines is the j 
large numbers we sell, in the different states, and parties j 
laying aside others and purchasing ours, for.cutting and 
shaping irregular forms, sash work, etc. 

We hear there are manufacturers infringing on some 
one or more of our nine patents in this machine. We cau- 
tion the public from purchasing such. | 

All communications must be addressed “Combination | 
Molding and Planing Machine Company, cor. istave. and | 
24th-st., New York, whereall our machines are manufac- ; 
tured, tested before delivery, and warranted. 

Send for descriptive pamphlet. Agents solicited. [itf 


UST PUBLISHED—THE INVENTOR’S | 

and MECHANIC’S GUIDE.—A new book upon Me- 
chanics, Patents, ana New Inventions. Containing the 
U. S. Patent Laws, Rules and Directions for doing busi- 
ness at the Patent Office; 112 diagrams of the best me- 
chanical movements, with descriptions; the Condensing 
Steam Engine, with engraving and description; How to 
Invent; How to Obtain Patents; Hints upon the Value of 
Patents; How tosell Patents: Forms for Assignments; In- 
formation upon the Rights of Inventors, Assignees and 
Joint Owners; Instructions as to Interferences, Reissues, ; 
Extensions, Caveats, together with a great variety of use- 
fal intormationin regard to patents, new inventions and ; 
scientific subjects, with scientific tables, and many Ilnstra- 
tions. 108 pages. This is a most valuable work. Priceonly | 
25 cents. Address MUNN & CO. 37 Park Row, N. Y. 


NUT STREET, Philadelphia, Pa. Catalogue and Manual : 
of 112 pages, describing all mathematical instruments, 
their use, and how to use them and keep them in order, 
sent free. 1 6* 


MITH’S PATENT FUSIBLE SAFETY 

VALVE OR PLUG.—-These Plugs are in extensive use 

in England,and are the best application of fusible alloy, 

for safety from accidents by low water or over pressure ; 

are self-acting, and cannot be tampered with. For sale by 
CHARLES W. COPELAND, No. 171 Broadway, 

12} Sole Agent for the United States, 


rT 
2 


| 


FOULDS’S AUTOMATIC HINGE 
FOR WINDOW SHUTTERS. i 
_: The entire Patent, or any part of it, forsale. Issued Nov. 
18th. No, 59,581. 
For particulars address 
Dr. WILLIAM _H. FOULDS, 
| 1 8*] Henderson, Ky. 


[ K 


se ede cede eee Rane ee : 
ATENT SHINGLE, STAVE, AND! 
Barrel Machinery, Comprising Shingle Mills, Head- 
ing Mills, Stave Cutters, Stave “Jointers, Shingle and 
Heading Jointers, Heading Rounders ang Planers, Equal- 
izing and Cut-off Saws. Send for Illustrated List. 


FULLER & FORD, 
1 tf—C.] 


282 and 284 Madison street, Chicago, Ill. 
NDREWS’S PATENT PUMPS, EN- 


[ \ GINES, etc.— 2. 
HENTRIFUGAL PUMPS, from 90 Gals. to 40,000 Gals. 

per minute, capacity. 

OSCILLATING ENGINES (Double and Single), from 
2 to 250 horse-power. 

TUBULAR BOILERS, from 2to 50 horse-power, con- 
sume all smoke. ‘ 

STEAM HOISTERS, to raise from ¥ to 6 tuns. 

PORTABLE ENGINES, 2 to 20 horse-power. 

‘These machines are all first-class, and are unsurpassed 


TEAM ENGINE FOR SALE—AT RO- ; 
chester, N. Y. A second-hand steam engine, good as ! 
new, in perfect running order, 434 feet stroke, 1614 inches | 

: bore, 80 horse-power ; Weight about 8 tons, including band | 

i fly-wheel 16 teet diameter, 24% inches face; made b 

| THURSTON & GARDNER, Providence, Rhode Island, 

} with GREEN'S Patent self-acting cut-off. Tobe sold be- | 

cause Superseded by water power, and ordered at $3,000— | 


: less than two-thirds its value. Addres 
4*} WARD & BROTHER, Rochester, N. ¥. 


J N ESSRS. STEPTOE, McFARLAN & CO., | 
GENTLEMEN :— i 

Inclosed you wili please find check for One Thousand 
Dollars ($1000), which is in iull for the two Engine 


for compactness, simplicity, durability, and economy: of » U , 
Fee eaten PRON ANS Peng Be SH | your sti ORS alae iy nde i'r ano ey oe 
cree the manutacrarers, WD. DADER WE % the most complete and well bu It tool we have seen, and \ 


Nos, 414 Water. Sireet Ae : we have tools from several of the best shops east, but | 


none to compare with yours. We think we shall order 
two more this iall yet. BROADRUP & CO., 


Dayton, Ohio. 
Noy. 8th, 1866. tf 


HEALD & SONS, BARRE, MASS., 
e builders of Improved Patent Lever and Screw 
setting Portable Circular Saw Mills. Prices low. Send 


for Circular. 
Illustrated in Vol. 15, No. 20. 14 


aN OS G. WILDER, 
ANTED—AGENTS ’ $150 PER | Draftsman, Machinist, and iaiatianaer oF all kinds 


month, everywhere, male and female, to sell the | of fine Machinery, would call attention to his facilities 
Genuine «ommon Sense Family Sewing Machine, the ; for designitg, arranging, or building first-class work. 
greatestinvention of the age. Price $18. very machine | Haying the advantages of good tools and good workmen, 
warranted three years. Address SECOMB & CO., ‘ he is confident of giving satisfaction to any who may favor 
1 4—¢] Cleveland, Ohio. him with their orders for Power Presses, Foot Presses, 


ep aes as i aa 2 3 ! Spinning 
A i tic Machinery. Some ot the 
M ALT EXTRACT. — The Uindersigned ning in New Faeland has been made in this shop. Cir- 
either waeles a pera a ly sell his Patent Bint culars, with references, etc., sent upon application. 13* 
for the manufacture of Malt Extract. ress te eee aie as 
SCHULTZ, 252 and 4 Genesee street, Buffalo, N.Y. 14*: 


est Machinery, now run- 


URBINE WATER WHEELS! 
REYNOLDS’S PATENT SWEEPS THE FIELD! 


oe ea Sd Bee ~ | 
ANTED—MEN TO SELL BY SAM-! “New Improvements; Low Prices; Does not Clog; Has 
pie, ANDREWS’ GAS GENERATOR. Price $1./ no Complications of Gates or costly Flume Works; 


Compact for Shipment; Great Water Saver, 


Jan be attached to any lamp, makes the best gas light 
Cease tre arbon Oil. Bt § 7 THE ONLY WHEEL THAT EXCELS OYERSHOTS! 


' quickly prepared. The SCIENTIFIC AMERICAN $8 a year. | 


or Hand Lathes, and any kind of Specialor Auto- ; 


ILERS—Olmsted’s Improved Spring Top. 

The spring cannot be set or injured by pressing upon , 
itto expel the oil. Warranted the most substantial oiler 
in the market. Price for No.1, Machinist’s size, $8 60 per 
dozen. The trade generally is supplied. Send for Circu- 
lar. Address L. H. OLMSTED, Stamford, Conn. 1 tt 


“ENKINS’S PATENT 
e COMPRESSION GLOBE VALVE 
For Steam, OH, Water, etc. The bottom of-the Valve is 
rovyidedwith an improyed, durable, slightt 


| 
| 
i 


ton, Mass. 
AN I OBTAIN A PATENT ?—For Ad- 


C vice and instructions address MUNN & CO., 87 Park 
Row, New York for TWENTY YEARS Attorneys for 
American and Foreign Patenta Caveats and Patents 


30,000 


atent cases have been prepared by M. & Co. 


{ 
RAYNOR.—Office, 748 Broadway, New York. 13* i 
OULD MACHINE COMPANY, 
Of Newark, N. J., and 102 Liberty street, New York. 


IRON AND WOOD-WORKING MACHINERY, 
STEAM ENGINES, BOILERS, SAW MILLS, Erc. 1 tt 


{ 
\ 
| 


ORTABLE AND STATIONARY Steam 

Engines and Boilers, Circular Saw Mills Mill Work, 
Cotton Gins and Cotton Gin Materials, manufactured by 
the ALBERTSON & DOUGLASS MACHINE CO., New 
London, Conn. 14* 


WOODWORTH PLANERS, 
ITH NEW AND IMPORTANT IMPROVEMENTS, 
| Manufactured by the 
SCHENCK MACHINE °O., MATTEAWAN, N.Y. 
JOHN B. SCHENCK, President. 
T. J. B. SCHENCK, Treas. 110 


HEMICAL LABORATORY AND CON- 
‘XJ $sulti ng Bureau, Washington, D.C., under the direc- 
| tion of Dr. Henri Erni, late Chief Chemist to the Depart- 
ment of Agriculture, and for sixteen years past Professor of 

tactical and analytical Chemistry. Ores, Minerals, Med- 

cines, Dyestuffs, Wines, Liquors, Soils, Fert llizers, ete. 
wil be analyzed and reported upon their commercial 
value. : 

Practical advice given and success guaranteed to chem1- 
! eal technologists, manufacturers, agriculturists, dyers, 
printers, brewers, etc., etc. Address 

HENRI ERNI, Chemist, 

Post-o flice box 784, Washington, D.C. 


ia use from Carbon Oil, convenient asacandle. Will not 

low out. $30,000 made by agents selling rights within the 

last thirty days. Men are coinin money selling it. Ad- 
Inc. TLLTO 


98 
oe Pittsburgh, Pa, 


Gold Medal awarded by American Institute tor Su- 
periority. Shaftiag and Geering furnished when required. 
GEORGE TALLCOT, Late Tallcot & Underhill 

218 tf-H.] No, 96 Liberty street, N. ¥, 


t 


| 


© 1867 SCIENTIFI 


street and Pennsylvania avenue, near Willard’s Hotel. 
References: Profs. Agagsiz, Silliman, James D. ia, 


C AMERICAN, INC. 


HE HARRISON BOILER—A SAFE| 


spheres—each 8 inches inexternaldiameter, and %ths of { 


ng the flame, causes the neat to i 


ement. Injured parts can be renewed | 


H 


| 


i Stamping 


Laberatory at Messrs. KIDWELL & SON, corner 14th * une description concise pour notre examen. 


| 


HARLES A. SEELY, CONSULTING 

'\ J) and Analytical Chemist, No. 26 Pine street, New 
| York. Assays and Analyses ofall kinds. Advice, Instruc- 
tion, Reports, etc.,.on the useful arts. 1tf 


ETS, VOLUMES AND NUMBERS. | 


Entire sets, volumes and numbers of SCIENTIFIC 


| AMBRICAN Que and New Series) can be supplied_by ad- 
dressing A.B. C.,, Box No. 773, care of MUNN & CO., New 
york. 


UERK’S WATCHMAN’S TIME DE- 


TECTOR.—Important for all large Corporations 
and Manufacturing concerns—capable of controlling with 
the utmost accuracy the motion of a watchman or 

atrolman, as the same reaches different stations of his 


cat. Send for a Circular. .E. RK 
P. O. Box 1,057, Boston, Mass. 


N. B.—This ‘detector is covered by two U.S. patents. 
arties using or selling these instruments ar iOnL author: 
1 * 


P. 
| ity from me will be dealt with according to law. 
jo 


ROVER & BAKER’S HIGHEST PRE- 
J MIUM ELASTIC Stitch Sewing Machines, 495 
| Broadway, N. Y. 1 tt 
ODDARD’S BURRING MACHI 
: WORKS. 
Office, No. 8 Bowling Green, New York, 
manufacture the 
Patent Steel Ring and Solid Packing 
BURRING MACHINES. 

Patent Mestizo Wool-burring Pickers, Shake Willows, 
Wool and Waste Dusters, Gessner’s Patent Gigs, Etc. 
Orders respectfully solicited, and_ prompt attention 

| given, by addressing Cc. L. GODDARD, 
1tf No.3 Bowling Green, N. Y. 
A MONTH IS BEING MADE 
with our IMPROVED STENCIL DIES, 
by Ladfés and Gentlemen. Send for our free Catalogue 
containing Samples and Priees. Address 
S. M. SPENCER & CO., 
1 tf—R.) Brattleboro, Vt. 
HOMAS BARRACLOUGH & CO., 
MANCHESTER, ENGLAND, 
Makers and Patentees of 
HECKLING, SPINNING, LAYING, 
And other Machines, for the Manufacture of 
OPE, LINES, CORD, TWINE, FISHING LINES, 
1 11*] SPUN YARN, NETS, ETO. 


/R 
Neeru 3. 


TWENTY-FIVE PER CENT OF THE 

cost of Fuel saved annually by the use of Hair and 

Ool Felt as applied and for saleby JOHN ASHCROFT, 
50 John street, New York. Send for Circular. 14* 


OR DANIELL’S PLANING MA- 
{ ehines, Car Mortising, Boring Machines, Car Ten- 
| oning Machines, Car Planing and Beading Machines, etc., 
address (lly) J.A. FAY & CO., Cincinnati, Ohio. 


OOD & MANN STEAM ENGINE 
CO." CELEBRATED PORTABLE sTEaM 
ENGINES, from 4to 85 horse-power. Also, PORTABLE“ 
SAW MILLS. 

We have the oldest, largest, and most complete works 
in the United States, devoted exclusively to the manu: 
facture of Portable Bngines and Saw Mills, which, for 
simplicity compactness, power, and economy of fuel, are 
concedes by experts to be superior to any ever off ered to 

ie public. 

The great amount of boiler room, fire surface, and 
cylinder area, which we give to the rated horse-power, 
make our Engines the most powerful and cheapest in 
use ; and they are adapted to every purpose where power 
r is required. 

All sizes constantly on hand, or furnished on short no- 
tice. Descriptive circulars, with price list, sent on appli- 
eation. OOD & MANN STEAM ENGINE CO 


Utes -N: Y. Branch office 96 Maiden Lane N. Y. City. 


| TXOR ENGINE BUILDERS’ AND STEAM 


Fitters’ Brass Work, address 
¥. LUNKENHEIMER, 
17] Cincinnati Brass Works, 


‘HEELER & WILSON, 625 BROAD- 
way, N. Y.—Lock-stitch Sewing Machine and But 
tonhole do. 1t 


ATENT POWER AND FOOT-PUNCH- 
ING PRESSES, the best inmarket, manufactured by 


. C. STILES & CO., West Meriden, Conn. Cutting and 
Dies made to order. Send for Circulars, [1 tt 


ROUGHT- IRON WELDED TUBE 


Reta Glasses, Marine and Field- 


foel, y 

JAMES W. QUEEN & CO., 
924 Chestnut street, Philadelphia, Penn. 
Priced and [llustrated Catalogue sent free. 112 


INDUSTRIAL CHEMISTRY, 
Directed by Prof. H. DUSSAUCE, Chemist, United States 
Commissioner to the Exposition at Paris. Advices on 
Chemistry applied to Artsand Manufactures, Agriculture, 
Metaurgy, etc. Analyses and Chemical Assays, Infor 
mations on chemical fabrications such as Soaps, Paints, 
Matches, Beers, Sugar, Candles, Varnishes, Inks, Wines, 
Tanning Oils, Dyeing, Distillation, Vinegar, Perfumery, 
. Chemical Products in General, 
With plans of Factories, and drawings of Apparatus. 
Address, (1 3*] New Lebanon, N. Y. 


PRESSURE BLOWERS. 
RESSURE BLOWERS—FOR CUPOLA 


. Furnaces, Forges, and all kinds of Iron Works. 
The blast from this blower is four times as strong as that 


} of ordinary fan blowers, andfully equal in strength to 


piston blowers, when applied to furnaces for melting: 
iron. They make no noise and possess very great dura 
bility, and are made to run more economically than any 
other blowing machine. Every blower warranted to give 
entire satisfaction. Ten sizes, the largest being guiic ent 
to melt sixteen tuns of pig iron in two hours, ‘ice vary 
ing from $40 to \° 

FAN BLOWERS, from No.1 to No. © for Steam: 
ships, Iron Mills, Ventilation, etc., manufactured by 

B. F. STURTEVANT, 
1tf) No. 72 Sudbury street, Boston, Mass. 


IL! OTL! OIL!!! 
For Railroads, Steamers, and for machinery and 
Burning, PEASE’S Improved Engine Signal, and Car 
Oils, indorsed and recommended by the highest authority 
in the United States and Europe. This Oil possesses 
gn alles vitally essential for lubricating and burning, and 
ound in no other oil. It is offered to the public upon 
the most reliable, thorough, and practical test. Our most. 
skillful engineers and machinists pronounce it superior 
to and cheaper than any other, and the only oil that isin 
all cases reliable and will not gum. he “Scientific 
American”, after several tests, pronounces it “ superior 
to any other they have used for machinery.” For sale 
only by the Inventor and Manufacturer, E. S. PEASE, 
No 61 and 63 Muin street, Butfalo N. Y. : 
1, Be Hallable orders filled for and part of the world. 


MESSIEURS LES INVENTEURS— 


Avis important. Lesinventeurs non familiersavec 

a langue Anglaise, et qui prefereraient nous communi- 

quer leurs inventions en cangals peuvent nous addres- 

ser dans leur langue natale. nvyoyez nous un demain 36 
‘oute’ 


eommunications recived in confidence. 
MUNN & CO., 
Selentific American Office, No. 87 Park Row, New York 


32 


Scientific 


Americ. 


[Jan. 12, 1867. 


Improved Gas-burning and Superheating Boiler. 

The boiler herewith represented is a new combination of old 
principles—a locomotive furnace joined to an upright tubular 
boiler, with a large combustion chamber intervening between. 
The furnace can be of any size, and is adapted for burning 
wood, sawdust, shavings, bituminous coal, anthracite coal and 


coal dust. 


The combustion chamber, A, receives atmospheric air 
through the furnace door and behind the bridge wall at B, to 
mix with and effect the combustion of the gases as they pass 
from the furnace. The upper ends of the tubes pass up through 
the steam space, C, and superheat the steam to a moderate de- 
The steam is delivered from the furnace crown directly 
into the steam space, C, without disturbing the water around 


gree. 


the tubes. There is a dry pipe, 
D, in the center of the tubes, 
perforated with minute holes 
and running horizontally near 
the top of the boiler, under the 
smoke stack. This pipe is the 
connection between the boiler 
and the valve chest of the en- 
gine, and the steam in reach- 
ing it comes in contact with 
the upper portion of the tubes, 
being thus superheated before 
leaving the boiler. 

As there isa large area of 
water level, and as the steam 
is dry when leaving the boiler, 
the water level will change 
very little with irregular feed- 
ing. There is very little feed 
water required, as the steam is 
delivered dry, and no priming 
occurs, even when the boiler 
is nearly full of water. The 
inventor claims that steam can 
be raised in this boiler, from 
cold water,in from twelve to 
fifteen minutes. There is a 
free circulation of the water in 
the boiler, and any sediment 
in the water will be deposited 
around the sides, where it 
can be reached and removed 
throughhand holes. The boil- 
er occupies a space of only two 


and a half times the area of the grate surface, and re- 
quires very little brick work in setting up. If placed on 
board a ship, the flue can be inclosed with a cast-iron frame 
lined with brick, or with a water bottom and legs. 
to eleven pounds of water can be evaporated from the boiling 


the smoke pipe. 


point, by one pound of coal. 
tubes can be swept through a door in 


These boilers can be used for sta- 
tionary, locomotive and marine pur- 
poses, for saw mills, for drying, heat- 
ing and all other purposes where su- 
perheated steam is required, for porta- 
ble engine boilers, donkey boilers on 
ships, and for all factory purposes. 
One of them has beenin use about 
twelve months at Tarr Farm, Oil 
Creek, Pa., and they can be seen on the 
new steamboats Bristol and Providence, 


The | Iron Works, foot of Rivington street, 
New York. The improvements were 
patented through the Scientific Amer- 
ican Patent Agency, Nov. 6, 1866. 

For further particulars apply to 
Thomas Main, at the above establish- 
ment, or at Green Point, Long Island. 

———>+0 oe —___- 

THE Dodge Mills, at Williamsport, 
Pa., have produced twenty-four million 
feet of lumber during the last eight 
months. So we learn from Benj. W. 
Thompson, the Superintendent. These 
mills are furnished with the most ap- 


Fig 8 


MAIN’S GAS-BURNING AND SUPERHEATING BOILER. 


From ten | ing the vessels. 


These boilers are made at the Etna 


of the New York and Bristol line.; proved machinery, and it is the aim 
These are of 80 horse-power, and are | of the proprietors to introduce all the 
used for donkey boilers and for heat-| best practical improvements calcu- 


| lated to facilitate the lumber busi- 
ness. 


Advertisements. 


A limited number of advertisements will be admitted 
in this page on the following terms. Seventy-five cents a 
line each insertion for solid matter; one dollar a line 
when accompanied with engravings. 


Home AMUSEMENTS FOR WINTER EVENINGS. 
HE ZOETROPE OR WHEEL OF LIFE, 


The most Wonderful, Amusing, and Scientific Optical 
Curiosity ever invented. Highly approved by the best 
scientific professors in the country. Sales immense. A 
perpetual source of amusement for a whole household. 


BRADLEY’S Parlor CROQUET BOARDS. 
THE BEST AND CHEAPEST IN THE MARKET. 
Parlor Croquet isthe best winter game ever manufac- 
tured, for a whole family, inasmuch as it combines,ina 
very fascinating manner, discipline of the mind with 

manual dexterity and muscular exercise. 


Popular Pastimes for Field and, Fireside.— 
The latest and best Home Book of Amusements. A Book 
of 250 Pages, elegantly bound and beautifully illustrated 
with engravings from Original Drawings. 


_ ( All the above, and scores of other amusements pub- 
lished and manufactured b: 
MILTON BRADLEY & CO., 
Springfield, Mass. 
Send for Catalogue. 2108 


O PATENTEES.—Brass, Tin, and other 


Metal small wares made to order. Kerosene and 
Patent Fluid Burners, Lamp and Lantern Trimmings, etc. 
1 2*) J.H. WHITE, 157 Chestnut st., Newark, N J. 


IRUESDALE’S PATENT CUPOLA.— 

Weofferto the Iron Foundersof the United States 
an improved Cupola, or, rather, a new method of intro- 
ducing the blast, which can be applied to any Cupola of 
ordinary construction. 

This improvement saves at least 25 per cent of fuel, 
melting in two-thirds the time of the ordinary method. It 
algo leaves the inside perfectly clean after dropping the 
dottom, and not more than one-third of the cinder to 
mill. 

Circulars giving our experience in the past twelve 
months, with particulars, sent on application. 

Saat WM. RESOR & CO., 
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Cincinnati, Ohio. 
E VAN’S 
IMPROVED GOVERNOR, with BALANCE VALVE 

The simplicity of design and ease of construction, and 
small amount of material employed, allowsthis Governor 
to be offered at a lower price than any good Regulator 
now made. 

Circularand Photographs sent on application, and en- 
tire satisfaction guaranteed in all cases. 

W. BARNET LE YVAN, 
1 8* os] 24th and Wood streets, ‘Philadelphia. 


RAWING INSTRUMENTS 
OF EVERY DESCRIPTION— 
Swiss, German Silver, and French 
TRANSITS, LEVELS, SURVEYOR’S COMPASSES, etc., 
DRAWING PAPER, WATER COLORS, etc., | 
And all supplies for Engineers, Architects,and M achinists. 
Sets of Instruments furnished for schools, and cases 
made toorder. A Priced and Illustrated Catalogue sent 
free by mail on application. 
WILLIAM Y. McALLISTER. 
14 os] 728 Chestnut street, Philadelphia, Ba. 
HE EUROPEAN INVENTOR’S AGEN- 
CY CO., 96, Ni ewsate street, London, E. C. 
Mr. T. BROWN, C. E., Manager. 
This Company undertake the purchase, sale, or licensing 
of Patents in any part of the World, on Commission only. 
‘ No business as Agents for procuring Letters Patent un- 
lertaken. 
Information for Inventors or Owners of Patents, or for 
those desirous of purghasing Patents, will betreely given. 
The Offices of the Company are at the disposal of In- 
ventors and those interested in Inventions; also, for the 
convenience of those having no London address, their 
letters can be addressed to the offices. 
Further particulars on application. 1 tfos 


. LYNN’S ANTLINCRUSTATION Pow bition of articles inour cre at the Great Exposition, ae 


der for boilers of Steam Engines. References :— 
Prof. Chandler, N. Y. School of Mines, Columbia College, 
New York. Fot information, apply to 
2408] Cc. D. FREDERICKS, 587 Broadway. 


Boe DUST PAN.— 


This is a great improvement on the common dust pan; 
the advantages being :—1st. That it receives and ‘holds the 
dirt asitis swept up,so that itcannot fall out with the 
backward motionof.the broom. 2d. That it rests firmly 
in the exact po sition for use, the edge being always. incon- 
tact with the surface to be swept. 3d. Thatitcanbe used 
with a long-handled broom, and serves. admirably for 
sweeping a carpet. 4th. That by means of the open cover 
it keeps the dust from passing beyond the pan, and by. 
the elosed cover Keeps it from being scattered while in 
the process of removal. Patented Oct. 16th,:1866, by Mrs. 
Amelia B. Hoffman. Persons d-siring to engage in the 
manufacture and sale of this article will please address 

HENRY B. HOFFMAN 
1) Box 3,556, New York. 


porns AGENCY 
FOR THE EXHIBITION AND SALE 
oF 
AMERICAN PATENTS AND MANUFACTURES. 


The undersigned have established in PARIS, FRANCE, 
No. 82 Boulevard de Sebastopol, a 


PERMANENT AGENCY 


for the exhibition and sale ot American Patents and 
Manutactures in Europe: 

The necessity of suchan Agency has long been appar- 
ent to Amer.can inventors. We believe that we can offer 
peculiar advantages to those desiring the services of com- 
petent, reliable, and practical Americans,to attend person- 
ally to their interests in France and England. 

ne of the firm was employe:i at the World’s Exhibition 

in New York, in 1853,to the great advantage of several 

important Patents. He has a practical Knowledge of 

Pacem and Machinery, and is familiar with the French 
language. 

The other member of the firm has had five years’ prac- 
tical connection with the United States Patent Office, is 
fully acquainted with the Patent system in this country 
and in Europe, and speaks the German language. 

We can furnish the best testimonials of financialrespon 
sibility and capacity to conduct to a successful issue such 
negotiations as may be intrusted to us, : 
e shall give our special attention to the proper exhi- 


deavoring to secure for them the favorable attention of 
Committees, and full justive in all tests of their compara- 
tive merits. 
We invite correspondence with Owners of 
PATENTS, AND MANUFACTURERS 
who design to exhibit arti les at the French Exhibition. 
For Circulars and further information address 


BLANCHARD & McKEAN, 
Box 365, Washington, D. C., or 
No. 82 Boulevard de Sebastopol, 
Paris, France. 
GEO. A. BLANCHARD, t 


J.A.McKEAN. 1* 


HOW TO OBTAIN 
PATENTS. 


The first inquiry that presents itself to one Who has 
le any improvement or discovery is: “Can I obtain a 
Patent?” A positive answer can only be had_by present- 
eee somplste application for a Patent to the Commis 
stoner o! 


atents. An application consists of a Model, 
rawings, Petition, Oath, andfullSpecification. Various 
Official rules and formalities must also be obseryed. The 
efforts of the inventor to do all this business himself are 
generally without success. Aftera season of great per- 
plexity and delay, he is usually glad to seek the aid of 
persons experienced in patent business, and have all the 
work done over again. The best plan is to solicit proper 
advice at the beginning. 

If the parties consulted are honorable men, the inven- 
tor may safely confide his ideas to them: they will advise 
whether the improvement is probably patentable, and 
will give him all the directions needful to protect his 
rights. 

fe (MUNN & CO.) have been actively engaged in the 
businessof obtaining patents for over twenty years—near- 
y @ quarter of acentury. Many thousands of inventors 
ave had benefit from our counsels. More than one- 
third of all patents granted are obtained by us. 

Those who have made inventions and_ desire to consult 
with us, are cordially invited todo so. Weshallbe happy 
to see them inperson, at our office, or to advise them by 
letter. In all cases they may expect from us an honest 
opinion. For such consultations, opinion, and advice, we 
make no charge. A pen-and-ink sketch, and a description 
of: the invention should be sent, together with stamps for 
feturn postage. Write plainly ; do not use pencil nor pale 
ink; be brief. 

‘All business committed to our care, and all consulta- 
tions, are kept by ussecret and strictly confidential. Ad- 
dress MUNN & ‘CO, 87 Park Row, New York. 


In Order to Apply tor a Patent, the law requires 
that a model shall be furnished, not over a foot inany di- 
mensions,—smaller,if possible. Send, the model by express, 
pre-paid, addressed to Munn & Co., 37 Park Row, N.Y., 
together with a description of its operation and merits; 
also, remit the first Government and stamp fees, $16. On 
receipt thereof we will prepare the patent papers and send 
them to the inventorfor examination, signature, and oath. 
Our charge for preparing the drawings and all the docu- 
ments, with attendance to the business before the Patent 
Office, is $25, for the simplest cases, up to $35,and more, 
according to the laborinvolved. Our charges are always 
very moderate. When the patent is allowed, $20 more is 
paid the Government, making a total of $61 for the sim- 
lest'case. 

Y, The model should be neatly made of any suitable mate- 
rials, strongly fastened, without glue, varnished or paint- 
ed. Thename of the inventor should be engraved or paint- 
ed uponit. When the invention consists of an improve- 
ment upon some other machine, afull working model of 
the whole machine will not be necessary. But the model 
must be sufficiently perfect to show, with clearness, the 
nature and operation of the improvement. 

New medicines or medical compounds, and useful mix- 
tures of all kinds, are patentable. a, 

When theinventionconsists of a medicine or compound, 
or anew article of manufacture, or a new composition, 
samples of the articlemust be furnisheu, neatly put up. 
Also, send us a full statement of the ingredients, propor- 
tions, mode of preparation, uses, and merits. . 

The average time required to procure a patent is six 
weeks. We frequently get them through in less time; but 
in other cases, owing to delay on the part of the officials, 
the period is sometimes extended to two or three months, 
and even more. We make aspecial point to forward our 
cases a8 RAPIDLY AS POSSIBLE, 
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| interference; for, 


Quick Applications.—When, from any. reason 

parties are desirous of applying for Patents or Cavents, in 

GREAT HASTE, without a moment’s logs of time, they have 
only to write or telegraph us specially to that ‘effect, 
and we will make special exertions for them. We can 

prepare and mail the necessary papers at less than an 
our’s notice, if required. 


Reissues.--A reissue is granted to the original pat- 
entee, his heirs, or the assignees of the entire interest, 
when by reason of an insufficient or defective specifica 
tion the original patent is invalid, provided the error has 
arisen from inadvertence, accident, or mistake, without 
any fraudulent or deceptive intention. 

he general rule is, that whatever is really embraced in 

Cee ened invention, and a described or shown that it 
a een embraced in the original patent, m 

the subject of a reissue. ’ : y ees 

Reissued patents expire at the same time that the origi- 
nal patent would have done. For this reason, applica- 
tions for reissue will be acted upon immediately after they 
are Completed. 

A patentee may, at his option, have in his reissue a sep- 
arate patent foreach distinct part of the invention com- 
prehended in his original application, by paying the re- 
quired fee in each case, and complying with the other re- 
quirements of the law, as in original applications. 

Each division of a reissue constitutes the subject of a 
separate specification poser ptive of the part or parts of 
the invention claimed in suc division; and the drawing 
may represent only such part or parts. 

One or more divisions of a reissue may be granted, 
faouse other divisions shall have been postponed or re- 
, 1m all cases of applications forreissues, the original claim 
is subject to re-examination, and may ‘be revised and re- 
stricted in the same manner as in original applications. 

But in allsuchcases, after the action of the Patent Office 
has been made known to the applicant, if he prefers the 
patent originally granted to that which will be allowed 

y the decision of the Office, he has the privilege of aban- 
doning the latter and retaining the old patent. 

The documents requiredfora Reissue area Statement, 
Petition, Oath, Specification, Drawings. The official fee is 
$30. Our charge, in simple Cases, is $30 for preparing and 
attending tothe case. Total ordinary expense, $60. Re- 
issues may be applied for by the owners of the patent. 

By means of Reissue, a patent may sometimes be divid- 
ed into several separate patents. ‘Stany of the most val- 
uable patents have been several times reissued and sub- 
divided. Where a patent is infringed and the claims are 
doubtful or defective, it is common to apply for a Reissue 
with new claims which shall specially mect the infringers, 

On making application for Reissue, the old or original 
patent must be surrendered to the Patent Office, in order 

hat a new patent may be issued inits place. If the origi- 
nal patent has been lost, a certified copy of the patent 
must be furnished, with affidavit as to the loss. To enable 
us to prepare a Reissue, the applicant should send to us 
the original patent, remit as stated, and give a clear state- 
ment of the points which he wishes to have corrected. 
We can then immediately proceed withthe case. Address 
MUNN & CO., 37 Park Kow,New York. We have had 
great experience in obtaining Reissues. 


Disclaimers,--Where, by inadvertence, accident, o? 
mistake, the original patent is too broad, a Disclaimer 
may be filed either by the original patentee, or by any of 
his assignees. 

Interferences.--When each of two or more persons 
claims to be the first inventor of the same thing, an “In- 
terference” is declared between them, and a trial is had 
before the Commissioner. Nor does the fact that one of. 
the parties has already obtained a patent prevent such an 

although the Commissioner has no pow- 
er to cancela patent alrcady issued, he may, if he tinds 
that another person was the prior inventor, give him also 
a patent, and thus place them on an equal footing before 
the courts and the public. 

When an application is found to conflict with a cavcat, 
the caveator is allowed a period of three months within 
which to present an application, when an interference 
may be declared. 

pon the declaration of an interference, a day will be 
fixed for closing the testimony, and a further day fixed 
f r the hearing of the cause. he arguments of Counsel 
must be in the office on the day of hearing. 

If either party wishes a postponement. Siner of the day 
for closing the testimony, or of the day of hearing, he 
must, before the day he thus seeks to postpone is past. 
anOw by aftidavit, a sufficient reason for such postpone- 

The management of Interference is one of the most im- 

ortant duties in connection with Patent-Office business. 
. ur Baton for attention a Tnbertenenees are moderate, 

nd dependent upon the time requ: 5 ress all let- 
ters to MUNN -& €O., No. 37 Park Row, New York. 

_Extensions.--The applicant for an extension must file 
his petition and pay in the re uisite fee at least ninety 
days prior tothe expiration of his patent. There is no 
power in the Patent Office to renew a patent afterit has 
once expired. The preliminary business to extend a pat- 
ent should be commenced at least six months prior to the 
eapiration: * 

Many valuable patents are annually expiring which 
might readily be extended, and, if extended, mig it prove 
the source of wealth to their fortunate possessors. 

All the documents connected with extensions require 
tobe caretaly: arawa up ind attended: to, as any failure 

1 y, or untruth in the proceedings or ‘pa: 

liable to defeat the application. P . papers Is 

in case of the decease of the inventor, his administra- 
tor may apply for and receive the extension: but no ex- 
tension can be applied for or granted to an assignee of an 
inventor, Parties desiring extensions will address MUNN 
& CO.,37 Park Row, N.Y. _ 

Our Book of Instructions, Containing the Patent 
Laws, Official Rules, 150 engravings, valuable tables for 
calculations, and full instructions concerning the cost of 
patents, method of proceedure, forms for assignments, 
ete., is sent gratis on application. 

Address all letters (post-paid), 


MUNN & CO., 
r No.37 Park Row, New York City. 
Office in Washington, Cor. F and ‘th streets. 
(2 The ScIENTIFIO AMERICAN, a large and splendid 
weekly newspaper, profusely illustrated, devoted to In- 


ventions, Science, and the various Arts, is published b: 
NN & CO. at $3 ayear. Specimens gratis. 


Scientific American. 


BNLARGED FOR 1887. 


This is the oldest, the largest andmost widely circulated 
journal of its class now published. It is the constant aim- 
of the Editors to discuss all subjects relating to the indus- 
trial arts and sciences, in a plain, practical, and attract- 
ive manner. 

All the latest and best Inventions of the day are de- 
scribedandillustrated by SPLENDID ENGRAVINGS prepared 
expressly for its columns by the first Mechanical Engray- 
ers in the country. 

It would be impossible within the limits of this Pros- 
pectus, to enumerate the great variety of subjects dis- 
cussed and illustrated. A few only can be indicated, such 
as Steam and Mechanical Engineering, Fire-arms, Mechan- 
ics’ Tools, Manufacturing Machines, Farm Implements, 
Hydraulic Engines, Wood-working Machines, Chemical 
Apparatus, Household Utensils,Curious Inventions, be- 
side all the varied articlesdesigned tolighten the labors 
of man in the Shop, Factory, Warehouse, and Household. 

The SCIENTIFIC AMERIOAN has always been the Ad- 
vocate of the Rights of American Inventors. Each 
number contains a weekly list of Claims of Patents, 
furnished expressly for it by the Patent Office, together 
with notes descriptive of American and European Patent- 
ed Inventions. 

Patent Law Decisions, and questions arising under 
these laws, are fully andfreely discussed by an able writer 
on Patent Law. 

Correspondents frequently write that a single recipe 
will repay them the whole cost ofa year’ssubscription. 

With such advantages and facilities, the columns of the 
SCIENTIFIC AMERICAN are of special value to all who de 
sire to be well informed aboutthe progress of Art, Science 
Invention, and Discovery, 

Published Weekly, two volumes each year, commencing 
January and July, 


Per annum.. 
Six months.. Ss 
Tencopies for One 


Canada subscriptions, 25 cents extra. Specimen copies 
sentfree. Address 
MUNN & CO., Publishers, 
No. 37 Park Row, New York City 


